MFI SYSTEM 





Page 
SYSTEM, DESCRIPTION jsiscccccsccccsscssssncoovensessonovepssoensaie FI-2 
PREC AUTO Mas csiiccsiccconsascinicasnghcenscesins sexayenanaeney sce cxnnnnaes FI-4 
INSPECTION PRECAUTION. ........:.:cccccceseceseeseeeseereneee FI-4 


TROUBLESHOOTING 
DIAGNOSIS SYSTEM si 
TROUBLESHOOTING WITH VOLT/OHMMETER......... FI-32 


TROUBLESHOOTING FOR MFI ELECTRONIC 
CIRCUIT WITH VOLT/OHMMETER................:::0008 


FUEL SYSTEM venssnccsvvissascsusscssteacssaevencsavisnsen ciensnvesangnves 
Fuel PUMP............scccccscrscssssnssessecccesneceenesssessasensoers 
Cold Start Injector. 









Fuel Pressure Regulator...........:::cccccessssseseceeesereeenes 
WNJOCRON s.., .0cererniassnensonnndsaratenejenreceaaesvssssenasnaersoseasessey> 
Fuel Tank and Line , 
AIR INDUCTION SYSTEM bissciccssecccnccoccenscorssssusaasutianeans 
Volume Air Flow Meter..........cccc:cccccccsscesssseeteseeeeeees 
Throttle BODY .......cccseercctseseasserssereresssensssncnsacavacesaneore 
Idle Air Control (IAC) Valve .....ccccccccccsectsceeeseeereneeees 
ELECTRONIC CONTROL SYSTEM...........cccccccsessseeesees 
Location of Electronic Control Parts..................0++ 
MFI Main Relay ts 
Circuit Opening Relay..............:ccssseeceseseseetcerserenee 








Start Injector Time Switch ...........ccceesseeessereeseeeeetnees 
Engine Coolant Temp. Sensor 





Fuel Pressure Control System. ...........c:.:ccscceeeeee 
EGR Gas: Teimipiz SOnSOfis.1--cccseesscsncosesersabesevatatueres 
Oxygen SONSOF siscisisisisissccccrcsasessvecerveresrennenrencesesaqans 
Engine Control Module (ECM)... 
Fuel Cut RRM occcsiscevesescssvccoganccss 











FI-2 





MFI SYSTEM — System Description 
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MFI SYSTEM — System Description 
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‘The MFI system is composed of three basic sub- 
systems: Fuel, Air Induction and Electronic 
Control Systems. 


FUEL SYSTEM 


An electric fuel pump supplies sufficient fuel, 
under a constant pressure, to the MFI injectors. 
These injectors inject a metered quantity of fuel 
into the intake manifold in accordance with 
signals from the ECM. Each injector injects, at 
the same time, one half of the fuel required for 
ideal combustion with each engine revolution. 


AIR INDUCTION SYSTEM 


The air induction system provides sufficient air 
for engine operation. 


ELECTRONIC CONTROL SYSTEM 


The 2TZ-FE engine is equipped with a Toyota 
Computer Control System (TCCS) which 
centrally controls the MFI, ESA, electronic 
controlled transmission, diagnosis systems, etc. 
by means of an Engine Control Module (ECM — 
formerly MFI computer) employing a micro- 
computer. 





By means of the ECM, the TCCS controls the 
following functions: 
1. Multiport Fuel Injection (MFI) 


The ECM receives signals from various 
sensors indicating changing engine 
operation conditions such as: 

Intake air volume 

Intake air temperature 

Engine coolant temperature 

Engine rpm 

Acceleration/deceleration 

Exhaust oxygen content etc. 


These signals are utilized by the ECM to 
determine the injection duration necessary 
for an optimum air-fuel ratio. 


2. Electronic Spark Advance (ESA) 


The ECM is programmed with data for 
optimum ignition timing under any and all 
operating conditions. Using data provided 
by sensors which monitor various engine 
functions (rpm, intake air volume, engine 
coolant temperature, etc.), the Engine 
Control Module (ECM) triggers the spark at 
precisely the right instant. 





3. 


Diagrtosis 
The ECM detects any malfunctions or 
abnormalities in the sensor network and 
lights the Malfunction Indicator Lamp on 
the instrument panel. At the same time, the 
trouble is identified and a diagnostic 
trouble code is recorded by the ECM. The 
diagnostic trouble code can be read by the 
number of blinks of the Malfunction 
Indicator Lamp when terminals TE1 and E1 
are connected. There are 18 (Federal and 
Canada), 19 (California), different 
diagnostic trouble codes including one for 
“normal operation.” 


Fail-Safe 


In the event of a sensor malfunction, a 
backup circuit will take over to provide 
minimal drivability, and the Malfunction 
Indicator Lamp will light. 
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MFI SYSTEM - Precautions, Inspection Precautions 
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PRECAUTIONS 


as 


3. 


Before working on the fuel system, disconnect the 
negative terminal from the battery. 


HIN Any diagnosis code retained by the computer 
will be erased when the battery terminal is removed. 
Therefore, if necessary, read the diagnosis before 
removing the battery terminal. 





Do not smoke or work near an open flame when work- 
ing on the fuel system. 


Keep gasoline a way from rubber or leather parts. 


INSPECTION PRECAUTIONS 
MAINTENANCE PRECAUTIONS 


4: 


CHECK CORRECT ENGINE TUNE-UP 


PRECAUTIONS WHEN CONNECTING GAUGE 


(a) Connect the tachometer positive terminal to the IG 
=) terminal of the data link connector 1. 


(b) Use the battery as the power source for the timing 
light, tachometer, 





IN EVENT OF ENGINE MISFIRE, FOLLOWING PRECAU- 
TIONS SHOULD BE TAKEN 


(a) Check proper connection of battery terminals, etc. 
(b) Handle high-tension cords carefully. 


(o) After repair work, check that the ignition coil 
terminals and all other ignition system lines are 
reconnected securely. 


When cleaning the engine compartment, be espe- 
cially careful to protect the electrical system from 
water 


PRECAUTIONS WHEN HANDLING OXYGEN SENSOR 


(a) Do not allow oxygen sensor to drop or hit against 
an object. 

{b) Do not allow water to come into contact with the 
sensor or attempt to coo! it. 
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IF CAR IS EQUIPPED WITH MOBILE RADIO. 
SYSTEM ( HAM, CB, ETC) 


The ECM has been designed so that it will not be 
affected by outside interference. 

However, if your vehicle is equipped with a CB radio 
transceiver, etc. (even one with about 10 W output), it 
may, at times, have an effect upon ECM operation, 
especially if the antenna and feeder are installed 
nearby. , 

Therefore, observe the following precautions: 

Install the antenna as far away as possible from the 
ECM. The ECM is located as illustrated, so the antenna 
should be installed in the rear of the vehicle. 

Keep the antenna feeder as far away as possible from 
the ECM wires at least 20 cm (7.87 in.), and especially, 
do not wind them together. 

Check that the feeder and antenna are properly ad- 
justed. 

Do not equip your vehicle with a powerful mobile radio 
system. 

Do not open the cover or the case of the ECM unless 
absolutely necessary. (if the IC terminals are touched, 
the IC may be destroyed by static electricity.) 





AIR INDUCTION SYSTEM 


t, 


&. 


Separation of the engine oil dipstick, oil filler cap, PCV 
hose, etc., may cause the engine to run out of tune. 
Disconnection, looseness or cracks in the parts of the air 
intake system between the volume air flow meter and 
cylinder head will allow air suction and cause bad 
engine tuning. 


ELECTRONIC CONTROL SYSTEM 


1. 


Before removing MFI wiring connectors, terminals, etc., 
first disconnect the power by either turning the ignition 
switch OFF or disconnecting the battery terminals. 


When installing a battery, be especially careful not to 
incorrectly connect the positive and negative cables. 

Do not permit parts to receive a severe impact during 
removal or installation. Handle all MFI parts carefully, 
especially the ECM. 

Do not be careless during troubleshooting as there are 
numerous transistor circuits and even slight terminal 
contact can cause further troubles. 

Do not open the ECM cover. 

When inspecting during rainy weather, take care to 
prevent entry of water. Also, when washing the engine 
compartment, prevent water from getting on the MFI 
parts and wiring connectors. 


Parts should be replaced as an assembly. 
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MFI SYSTEM - Inspection Precautions 


Care is required when pulling out the inserting wiring 
connectors. 


(a) 
‘on the connectors. 


(b) Fully insert the connector and check that it is 


locked. 


When inspecting a connector with a circuit tester. 


(a) Carefully take out the water-proofing rubber if it is 
a water-proof type connector. 


(b) Insert the tester probe into the connector from the 

wiring side when checking the continuity, am- 

perage or voltage. 

(c) Do not apply unnecessary force to the terminal. 

(d) After checking, install the water-proofing rubber 
on the connector securely. 


Use SST for inspection or test of the injector, cold start 
injector or its wiring connector. 


‘SST 09842-30055 (A) and 09842-30070 (B) 


Release the lock and pull out the connector, pulling | 


MFI SYSTEM - Inspection Precautions 
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FUEL SYSTEM 


% 


When disconnecting the high fuel pressure line, a large 
amount of gasoline will spill out, so observe the follow- 
ing procedure. 


(a) Put a container under the connection. 
(b) Slowly loosen the connection. 
(c) Disconnect the connection. 


(4) (Flare nut type), 
Plug the connection with a rubber plug. 


When connecting the flare nut or union bolt on the high 
pressure pipe union, observe the following procedure: 


(Union bolt type) 

(a) Always use a new gasket. 

{b) Tighten the union bolt by hand. 

{c) Tighten the union bolt to the specified torque. 


(Flare nut type) 


{a) Apply a light coat of engine oil to the flare nut and 
tighten the flare nut by hand. 
(b) Then using SST, tighten the flare nut to the speci- 


fied torque. 
SST 09631-22020 


HINT: Use a torque wrench with a fulcrum length of 
30 cm (11,81 in.). 


Observe the following precautions when removing and 

installing the injectors. 

(a) Never reuse the O-ring. 

(b) When placing a new O-ring on the injector, take 
care not to damage it in any way. 

(c) Lubricate the new O-ring with spindle oil or 
gasoline before installing ~ never use engine, gear 
or brake oil. 


Install the injector to the delivery pipe and cylinder 
head as shown in the illustration. 
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MFI SYSTEM - Inspection Precautions 
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5. 


Check that there are no fuel leaks after performing any 

maintenance on the fuel system. 

(a) Using SST, connect terminals FP and +B of the 
data link connector 1. 

SST 09843-18020 

(b) With engine stopped, turn the ignition switch ON. 


HINT: The data link connector 1 is located under the 
driver's seat. 


(c) When the fuel return hose is pinched, the pressure 
within the high pressure line will rise to approx. 
392 kPa (4 kgf/cm?, 57 psi). In this state, check to 
see that there are no leaks from any part of the 
fuel system. 


NOTICE: Always pinch the hose Avoid bending as it 
may cause the hose to crack. 
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TROUBLESHOOTING 
TROUBLESHOOTING HINTS 
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Engine troubles are usually not caused by the MFI 
system. When troubleshooting, always first check the 
condition of the systems. 


(a) Electronic source 
© Battery 
© Fuses , 
(b) Body ground 
(c) Fuel supply 
© Fuel leakage 
© Fuel filter 
@ Fuel pump 
(a) Ignition system 
© Spark plug 
© High-tension cord 
© Distributor 
© Igniter and ignition coil 
(e) Air induction system 
Vacuum leaks 
(f) Emission contro! system 
@ PCV system 
© EGR system 
(g) Others 
© Ignition timing (ESA system) 
© Idle Air Control (IAC System) 
© etc. 
The most frequent cause of problems is simply a bad 
contact in wiring connectors. Always check that connec- 
tions are secure. 


When inspecting the connector, pay particular attention 
to the following points: 


(a) Check to see that the terminals are not bent. 


(b) Check to see that the connector is pushed in com- 
pletely and locked. 


(c) Check to see that there is no signal change when 

the connector is slightly tapped or wiggled. 
Sufficiently troubleshoot for other causes before 
replacing the ECM, as the ECM is high quality and it is 
expensive. 
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‘Analog Type 4. 


Digital Type 











MFI SYSTEM - Troubleshooting 


Use a volt/ohmmeter with high impedance (10 kQ/V 
minimum) for troubleshooting of the electrical circuit. 
(See page FI-28) 
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MFI SYSTEM ~ Troubleshooting 
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CHECK IGNITION TIMING 


Adjust ignition timing 


































































































STD: 5° BTDC @ idle [no | 
(TE1 and E1 connected) 
ox 
. ‘CHECK FUEL SUPPLY TO INJECTOR | 1, Fuel line — Leakage — Deformation 
oaes 1. Fuel in tank BAD |2. Fuse, 
2. Fuel pressure in fuel line 3. Fuel pump (See page FI-51) 
TROUBLESHOOTING PROCEDURES (1) Connect terminals FP and +B of 4. Fuel filter 
SYMPTOM — DIFFICULT TO START OR NO START the data link connector 1. 5. Fuel pressure regulator (See page FI-60) 
(ENGINE WILL NOT CRANK OR CRANKS SLOWLY) (2) Fuel pressure et fuel hose of inlet 
can be felt. (See page 
CHECK ELECTRONIC SOURCE 1. Battery fox 
BAD (1) Connection 
(2) Gravity — Drive belt — Charging CHECK FUEL PUMP SWITCH IN VOLUME ___| Volume air flow meter (See page FI-70) 
system AIR FLOW METER BAD 
(3) Voltage Check continuity between terminals FC and 
2, Fuses E1 while measuring plate of volume air 
[ox flow meter is open. 
7 
CHECK STARTING SYSTEM |—____f. ignition switch joK 
AD | 2. Starter relay (USA M/T) 4 
3. Clutch start switch (USA M/T) CHECK SPARK PLUGS Spark plug 
4. Park/Neutral Position switch (A/T) Plug gap: 1.1 mm (0.043 in.) NO 2. Compression pressure 
5. Starter HINT: Limit: 883 kPa (9.0 kgf/cm’, 128 psi) 
6. Wiring/Connection Check compression pressure and valve at 250 rpm 
~ | | clearance if necessary. ince (Cold) 
SYMPTOM — DIFFICULT TO START OR NO START (CRANKS OK) Intake ies oon ) 
~ - .006 - 0.010 in, 
CHECK DIAGNOSIS. SYSTEM }—___| Diagnostic trouble code(s) Exhaust 0.25 - 0.35 mm 
Check for output of diagnostic trouble code. | Malfunc- | (See page Fl-24, 25) (0.010 ~ 0.014 in.) 
(See page Fl-21) | tion code 
Normal code 1. Injector(s) — Shorted or leal 
r ; a 2. Injector wiring short circuited. 
Dose engin sxstact Witt aes |}____J IAC system BAD | 3. Cold start injector — Leakage 
depressed. OK 1. IAC valve f au) (See page FI-57) 
‘ | 2» Wisnpconneston Plugs | 4. Start injector time switch 
—_——— [See ae = a WET (See page FI-81) 
NO |ox 5. ECM 
CHECK FOR VACUUM LEAKS IN AIR 1, Hose connections — —_—__— 
INTAKE LINE BAD | 2. PCV hoses CHECK MFI ELECTRONIC CIRCUIT 1. Wiring connection 
| 3. EGR system — EGR valve stays open USING VOLT/OHMMETER No. 1/2. Power to ECM 
| 4. Oil filler cap (1) Fuses 
[ 5: Oil dipstick (2) MFI main relay 
———— —* 3. Volume air flow meter 
OK 4. Engine coolant temp. sensor 
5. Inject i 1 
CHECK IGNITION SPARK -—— il 1. High-tension cords Ci aero TG 
(See page IG-5) BAD | 2. Distributor (2) ECM 
} 3. Ignition coil, igniter 6. Air temp. sensor 
| 4. ECM 
OK — CONTINUED ON PAGE FI-11 






































































































































FI-12 MFI SYSTEM ~ Troubleshooting MFI SYSTEM - Troubleshooting FI-13, 
SYMPTOM — ENGINE OFTEN STALLS OK CONTINUED FROM PAGE FI-12 
CHECK DIAGNOSIS SYSTEM Diagnostic trouble code(s) RECHECK FUEL PRESSURE = 1. Fuel pump (See page FI-51) 
Check for output of diagnostic trouble Malfunc- | (See pages Fl-24, 25) See page FI-52) 2. Fuel filter 
code. (See page Fl-21) tion code \ BAD 3. Fuel pressure regulator 
(See page FI-60) 
Normal code —_ = 
CHECK FOR VACUUM LEAKS IN AIR 1. Hose connections | Of 
INTAKE LINE 2. PCV hoses = — 
BAD | 3, EGR system — EGR valve stays open CHECK INJECTORS ipjesdortocnaition 
4. Oil filter cap (See page FI-62) 7 BAD a 
5. Oil dipstick —_ 
OK 
oK _— =" . - 
(2 CHECK MFI ELECTRONIC CIRCUIT 1. Wiring connection 
CHECK FUEL SUPPLY TO INJECTOR 1. Fuel line — Leakage — Deformation USING VOLT/OHMMETER Ys BF BewartocECM 
1, Fuel in tank BAD 2. Fuse BAD (1) Fuses 
2. Fuel pressure in fuel line 3. Fuel pump (See page FI-51) (2) MFI main relay 
(1) Connect terminals FP and +B of the 4. Fuel filler 3. Volume air flow meter 
data link connector 1. 5. Fuel pressure regulator 4. Engine coolant temp. sensor 
(2) Fuel pressure at fuel inlet hose can (See page Fl-60) 5. Injection signal 
be felt. (See page FI-52). (1) Injector wiring 
= - (2) ECM 
OK 6. Air temp. sensor 
CHECK AIR FILTER Le Filter — Clean or replace 
- _ BAD — = 
OK 
—. — 
CHECK IDLE SPEED IAC system (See page FI-76) 
STD: M/T 700 rpm BAD | See seas SYMPTOM — ENGINE SOMETIMES STALLS 
AIT 750 rpm = _ - = 
OK CHECK DIAGNOSIS SYSTEM Diagnostic trouble code(s) 
— Check for output of diagnostic trouble tMalfune. | (See pages Fi-24, 25) 
CHECK IGNITION TIMING ‘Adjust ignition t code. (See page FI-21) 
STD: 5° BTDC @ idle ——s {just ignition timing oth = tion code(s) —- 
(TE1 and E1 connected) Normal code 
ek CHECK VOLUME AIR FLOW METER ae eee eee 
CHECK SPARK PLUGS 1. Spark plug (See page FI-70)_ 3 BAD = 
Plug gap: 1.1 mm (0.043 in.) BaD | 2: Compression pressure oK 
HINT: | | Limit: 883 kPa (9.0 kgf/cm?, 128 psi) == m _ _ 
Check compression pressure and valve | oe at 250 "pm | [CHECK WIRING CONNECTORS AND i. Conan 
clearance if necessary 1S: Valve clgarehesr(Cold) | | RELAYS br 2. MFI main relay (See page FI-79) 
| | ‘Standard: ‘Intake "0.15 — 0.25) rim Check that there is a signal change when BAD | 3. Circuit opening relay (See page FEO) 
(0.006 - 0.010 in.) 
Exhaust 0.25 -0. 35 tam . the connector or relay is slightly tapped or 
(0.010 - 0.014 in) | _iasled 
“ = 
oK 
pee = — 
CHECK COLD START INJECTOR Ty Sold start tolecsay ] 
(See page FI-57) ay 2. Start injector time switch 








(See page FI-81) 








OK CONTINUED ON PAGE FI-13 
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SYMPTOM — ROUGH IDLING AND/OR MISSING 
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MFI SYSTEM ~ Troubleshooting 


Mies CONTINUED FROM PAGE FI-14 
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CHECK DIAGNOSIS SYSTEM 
Check for output of diagnostic trouble code. 
(See page Fl-21) 





Malfunc- 
tion code(s) 


Diagnostic trouble code(s) 
(See page FI-24, 25) 





Normal code 





CHECK FOR VACUUM LEAKS IN AIR 
































1. Hose connections 
INTAKE LINE BAD 2. PCV hoses 
3. EGR system — EGR valve stays open 
4. Oil filler cap 
5. Oil dipstick 
“lok 
=) 
CHECK AIR FILTER | _____1l Fitter — Clean or replace 
BAD 
oK 
CHECK IDLE SPEED = IAC system 
STD: M/T 700 rpm BAD 
A/T 750 rpm 
ok 
= me = 





CHECK IGNITION TIMING 
STD: 5° BTDC @ idle 


~ BAD 


Adjust ignition timing 
































CHECK MFI ELECTRONIC CIRCUIT 
USING VOLT/OHMMETER 


BAD 











ad 


SORE 


Wiring connections 

Power to ECM 

(1) Fuses 

(2) MFI main relay 

Volume air flow meter 
Engine coolant temp. sensor 
Air temp. sensor 


. Throttle position sensor 


Injection signal 
(1) Injector wiring 
(2) ECM 

Oxygen sensors 























(TE1 and E1 connected) 
OK 
Bs 
CHECK SPARK PLUGS AND PLUG 1. Spark plugs and high-tension cords 
CORDS ————*| 2. Compression pressure 
Plug gap: 1.1 mm (0.043 in.) BAD Limit: 883 kPa (9.0 kgf/cm, 128 psi) 
HINT: at 250 rpm 
Check compression pressure and valve | 3. Valve clearance (Cold) 
Gléstanoe necessary, Standard: Intake 0.15 - 0.25 mm 
(0.006 - 0.010 in.) 
Exhaust 0.25 - 0.35 mm 
(0.010 - 0.014 in) | 
OK 
i —s - ‘iow a — 
(CHECK COLD START INJECTOR | ‘ 1. Cold start injector 
(See page FI-57) BAD 2. Start injector time switch. 
| (See page FI-81) | 
OK 
4 7 —— 
‘CHECK FUEL PRESSURE 1. Fuel pump (See page FI-51) 
(See page Fl-52) BAD) 2-Fuel filter 
3. Fuel pressure regulator (See page Fi-60)) 
OK 
CHECK. INJECTORS: L Injection condition 
(See page FI-62) BAD | 








Jox CONTINUED ON PAGE FI-15 
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MFI SYSTEM ~ Troubleshooting 


SYMPTOM — HIGH ENGINE IDLE SPEED (NO DROP) 


MFI SYSTEM ~ Troubleshooting 


FI-17 


SYMPTOM — ENGINE BACKFIRES-Lean Air Fuel Mixture 

















CHECK ACCELERATOR LINKAGE 








|—.— + Linkage — Struck 
BAD 




























































































|oK 
CHECK IGNITION TIMING _{Adjust ignition timing 
STD: 5° BTDC @ idle BAD 
(TE1 and E1 connected) 
ok 
CHECK IAC SYSTEM |___J IAC valve — Always open 
(See page FI-76) BAD 
ok 
—— 
CHECK THROTTLE POSITION SENSOR am -{ Throttle body 
oK 
CHECK AIR CONDITIONING AND POWER {Air valve for power steering — Leakage 
STEERING IDLE-UP CIRCUIT BAD _| VSV for air conditioning — Leakage 
ok 
CHECK DIAGNOSIS SYSTEM } Diagnostic trouble code(s) 
Check for output of diagnostic trouble code., Malfunc- | (See page Fi-24, 25) 
(See page Fl-21) | tion code(s) 
Normal code 
CHECK FUEL PRESSURE | {Fuel pressure regulator — High pressure 
(See page FI-52) BAD 
1OK 
CHECK COLD START INJECTOR {Start injector — Leakage 
(See page Fl-57) BaD | 
T 
oK 
ni — — 
CHECK INJECTORS 1 ! injectors — Leakage, Injection quality 
(See page FI-62) . BAD 
oK 
ew 
CHECK MFI ELECTRONIC CIRCUIT + + 1. Wiring connection 
USING VOLT/OHMMETER BAD 2. Power to ECM 
(1) Fuses 
(2) MFI main relay 
3. Volume air flow meter 
4. Engine coolant temp. sensor 
5. Air temp. sensor 
6. Injection signal 


(1) Injector wiring 





(2) ECM 





CHECK DIAGNOSIS SYSTEM 
Check for output of diagnostic trouble 
code. (See page FI-21) 





Malfune 


tion code 


{ Diagnostic trouble code(s) 


| (See page FI-24, 25) 

























































































Normal code 
+ 
CHECK FOR VACUUM LEAKS IN AIR 1. Hose Connections 
INTAKE LINE BAD 2. PCV hoses 
3. EGR system — EGR valve stays open 
4. Oil filler cap 
5. Oil dipstick 
OK 
CHECK IGNITION TIMING Adjust ignition timing 
STD: 5° BTDC @ idle BAD 
(TE1 and E1 connected) 
[ox 
CHECK COLD START INJECTOR 1. Cold start injector 
(See page FI-57) BAD | 2. Start injector time switch. 
(See page Fi-81) 
= 
lok 
= 
CHECK FUEL PRESSURE |_____.11, Fuel pump (See page Fi-51) 
(See page FI-52) BAD |2. Fuel filter 
3. Fuel pressure regulator (See page Fi-60) 
OK 
+ 
CHECK INJECTORS | injectors — Clogged 
(See page Fi-62) BAD 
_{0K 
CHECK MFI ELECTRONIC CIRCUIT aa 11. Wiring connection 
USING VOLT/OHMMETER BAD | 2. Power to ECM 


(1) Fuses 
(2) MFI Main relay 
Volume air flow meter 


Air temp. sensor 


Injection signal 

(1) Injection wiring 
(2) ECM 

(3) Fuel cut signal 
8. Oxygen sensors 


NOTE’ 


Engine coolant temp. sensor 


Throttle position sensor 
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SYMPTOM — MUFFLER EXPLOSION (AFTER FIRE) 


-Rich Air Fuel Mixture-Mi: 
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Fi-19 


SYMPTOM — ENGINE HESITATES AND/OR POOR ACCELERATION 








1. Clutch — Slips 
2 












































{0.010 - 0.014 in.) 


J 



































CK CLUTCH, BRAKE 
CHECK DIAGNOSIS SYSTEM | Diag paatie iraublaeouetal = BAD Brakes — Drag 
Check for output of diagnostic trouble Malfunc- | (See page FI-24, 25) 
code. (See page FI-21) tion code ae 
Normal code CHECK FOR VACUUM LEAKS IN __} 1. Hose connections 
AIR INTAKE LINE BAD |2. PCVhoses 
CHECK IGNITION TIMING ++] Adjust ignition timing 3. EGR system — EGR valve stays open 
STD: 5° BTDC @ idle BAD 4. Oil filler cap 
(TE1 and E1 connected) 5. Oil dipstick 
OK oK 
CHECK COLD START INJECTOR | ____{ 1. Cold start injector ~ | [eHeck ain FILTER | Filter — Clean or replace 
(See page Fi-57) BAD | 2. Start injector time switch. BAD 
(See page FI-81) ox 
OK ate 
[CHECK DIAGNOSIS SYSTEM | _J Diagnostic trouble code(s) 
a _, | check for output of diagnostic trouble code.| Maifunc. | (See page Fl-24, 25) 
CHECK FUEL PRESSURE - -4 1. Fuel pump (See page FI-21) tion code 
BAD | 2. Fuel filter 
3. Fuel pressure regulator Noaiatesda 
i CHECK IGNITION SPARK | _J 1. High-tension cord 
= — (See page IG-5) BAD | 2. Distributor 
CHECK INJECTORS + Injectors — Leakage 3. Ignition coil, Igniter 
BAD = 
oK ee 
=e i 
CHECK SPARK PLUGS AND HIGH- a] 1. Spark plugs and high-tension cords CHECK IGNITION TIMING Adjust ignition timing 
TENSION CORDS ‘ BAD |] 2. Compression pressure STD: 5° BTDC @ idle BAD 
Plug gap: 1.1 mm (0.043 in.) Limit: 883 kPa (9.0 kgt/cm?, 128 psi) (TE1 and E1 connected) 
HINT: at 250 rpm 
Check compression pressure and valve 3. Valve clearance (Cold) ox 
Dleatanicat inkcesearys Standard: Intake 0.15-0.25mm | 
(0.006 - 0.010 in.) | | CHECK FUEL PRESSURE 1. Fuel ‘si FI-51) 
ais pump (See page 
Exhaust 0.25 - 0.35 mm (See page Fi-52) BAD (2. Fuel filter 











3. Fuel pressure regulator (See page FI-60) 





OK 





CHECK MFI ELECTRONIC CIRCUIT 
USING VOLT/OHMMETER 





BAD 





Throttle position sensor 
2. Injection signal 

(1) Fuel cut signal 

(2) Injector wiring 

(3) ECM 
3. Oxygen sensors 











|oK CONTINUED ON PAGE FI-20 
1 


FI-20 


| OK CONTINUED FROM PAGE FI-19 


MFI SYSTEM - Troubleshooting 





CHECK INJECTORS 


(See page FI-62) "BAD 


“+1 Injection condition 





let 





CHECK SPARK PLUGS 
Plug gap: 1.1 mm (0,043 in.) 

HINT: 

Check compression pressure and valve 
clearance if necessary. 


[ | 


Spark plugs 

Compression pressure 

Limit: 883 kPa (9.0 kgf/cm”, 128 psi) 

at 250 rpm 

Valve clearance (Cold) 

Standard: Intake 0.15 - 0.25 mm 
(0.006 ~ 0.010 in.) 

Exhaust 0.25 - 0.35 mm 

(0.010 - 0.014 in.) 





Je 





CHECK MFI ELECTRONIC CIRCUIT 


USING VOLT/OHMMETER BAD 











1. Wiring connections. 71 


ol 


wee Pe 


Power to ECM 

(1) Fuses 

(2) MFI main relay 
Volume flow meter 
Engine coolant temp. sensor 
Air temp. sensor 

Throttle position sensor 
Injection signal 
(1) Injector wiring 
(2) ECM 
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w/ Tachometer 





(CHECK 


w/o Tachometer 





Fase 
23 





FI-21 


DIAGNOSIS SYSTEM 
DESCRIPTION 


The ECM contains a built-in self-diagnosis system which 
troubles within the engine signal network and a malfunction 
indicator lamp on the instrument panel flashes. 


By analyzing various signals as shown in the later table (See 
pages Fl-24, 25) the Engine Control! Module (ECM) detects 
system malfunctions which are related to the various 
operating parameter sensors or to actuator. The ECM stores 
the failure until the diagnostic system is cleared by removing 
the fuse EFI with ignition switch off. 





The malfunction indicator lamp on the instrument panel 
informs the driver that a malfunction has been detected. The 
light goes out automatically when the malfunction has been 
cleared. 


MALFUNCTION INDICATOR LAMP CHECK 


1. The malfunction indicator lamp will come on when the 
ignition switch is placed at ON and the engine not 
running. 


2. When the engine is started, the malfunction indicator 
lamp should go out. 


If the light remains on, the diagnosis system has 
detected a malfunction or abnormality in the system. 


OUTPUT OF DIAGNOSTIC TROUBLE CODES 


To obtain an output of diagnostic trouble codes, proceed as 
follows: 


1, Initial conditions 
(a) Battery voltage above 11 volts 


(b) Throttle valve fully closed (throttle position sensor 
IDL points closed) 


(c)_ Transmission in neutral position 
(d) Accessory switches OFF 
2. Turn the ignition switch to ON. Do not start the engine. 
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i566 

















w/ Tachometer 


w/o Tachometer 


Fissz6 
Fis 


ea 











40° 15 


F118 





iss (Seconds) 
riozee 
{Code No. 13) (Code No. 21) 
05 


mnt 
oH WLLL 
Te ee 


2 


(Seconds) 








Using SST, connect terminals TE1 and E1 of the data 
link connector 1. 


SST 09843-18020 


HINT: The data link connector 1 is located under the 
driver's seat. 





Read the diagnostic trouble code as indicated by the 
number of flashes of the malfunction indicator lamp. 


Diagnostic trouble code (See pages FI-24, 25) 


{a) Normal System Operation 


The light will blink once every 0.25 seconds. 


(b) Malfunction Code Indication 


© The light will blink a number of times equal to 
the malfunction code indication as follows: 
1. Between the first digit and second digit, 1.5 
seconds. 

2. Between codes, 2.5 seconds. 

3. Between sets of codes 4.5 seconds. 
The diagnostic trouble code series will be repeated as 
long as the data link connector 1 terminals TE1 and £1 
are connected. 


HINT: In the event of a number of trouble codes, indi- 
cation will begin from the small value and continue to 
the larger in order. 


After the diagnostic check, remove SST from the data 
link connecter 1. 
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EFI(15A) 





() (2 trip detection logic) 

Diagnostic trouble codes 25, 26, 27 and 71 use "2 
trip detection logic". With this logic, when a 
malfunction is first detected, it is temporarily 
stored in the ECM memory. If the same symptom is 
detected again during the second drive test, it 
causes the malfunction indicator lamp to light up. 
The 2 trip repeats the same mode a 2nd ti 
(However, the ignition switch must be turned OFF 
between the 1st time and 2nd time.) In the Test 
Mode, the malfunction indicator lamp lights up the 
1st time a malfunction is detected. 


5. After the diagnosis check, remove SST. 
SST 09843-18020 





Cancelling out Diagnostic Trouble Code 


(a) After repair of the trouble area, the diagnostic 
trouble code retained in memory by the ECM must 
be cancelled out by removing the fuse EFI 15A for 
30 seconds or more, depending on ambient 
temperature (the lower the temperature, the 
longer the fuse must be left out) with the ignition 
switch off. 


HINT: 

* Cancellation can also be achieved by removing the 
battery negative (-) terminal, but in this case other 
memory systems (radio ETR, clock etc.) will also be 
cancelled out. 


© If the diagnostic trouble code is not cancelled out, it 
will be retained by the ECM and appear along with a 
new code in the event of future trouble. 


© If it is necessary to work engine components 
requiring removal of battery terminal, a check must 
first be made to see if a diagnostic trouble code has 
been recorded. 


After cancellation, perform a road test to confirm 
that a “normal* code is now read on the 
malfunction indicator lamp, 

If the same diagnostic trouble code is still indicated, it 
means that the trouble area has not been repaired 
thoroughly. 








(b) 





DIAGNOSIS INDICATION 


(1) Including “normal*, the ECM is programmed with 
the following 18 (Federal and Canada), 19 
(California) diagnostic trouble codes. 

(2) When 2 or more codes are indicated, the lowest 
number (code) will appear first. 

(3) All detected diagnostic trouble codes, except 51, 


will be retained in memory by the ECM from the 
time of detection until cancelled out. 


(4) Once the malfunction is cleared, the malfunction 
indicator lamp on the instrument panel will go out 
but the diagnostic trouble code(s) remain stored in 


ECM memory (except for code 51). 


FI-24 


ees. 
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DIAGNOSTIC TROUBLE CODES 


HIN’ 





: @ If a malfunction 





indicated in the table, and turn to the corresponding page. 


Your readings may vary from the parameters listed in the chart depending on the instruments 


detected during the diagnostic trouble code check, refer to the circuit 


























































































































































Normal | — | Output when no other code is recorded. = 
ios 
> Open or short in NE circuit 
Blatrbutor 
nt ra is input to the ECM Igniter circu 
12 |__JLIUL| Signs | ON | toralsece: or move ater STA tune ON. tpeter 
Open or short in STA circuit 
or) + ee 
INE signal isnot input to ECM for 03 sec. or | + Open or short in NE circuit 
2 |_AUUMn] Bi, | on | moniter snamesped asSamsr” | Betsat 
00 
i ee ccm | 7 OBR Of short in GF or r 
‘gn signal from igniter is not input to iret trom igniter to ECM 
14 |_SLIUUNL] aie” | ON | fore 8 conescutive tgntfone. + ipieet 
Figs 7 eM 
“At normal driving speed (below 69 mph and 
‘engine speed is above 1,700 rpm), amplitude |. o5en or short in mein 
‘on | fain oxygen sensor signal (OXi) is re fat Reeder 
duced to between 035-00 continuously | , gxvgen sensor cel 
for 80 secs. or more. by 
ay $6 (2 tip detection loge) (2) 
+ Open or short in heater ct- 
on | Open or shor in heater ciceult of main uit of main oxygen sensor 
ofvgen senor for t6 mec er more) | Hun oxygen seo ese 
2 een 
+ Open or short in engine 
as on | Open oF short in engine cootant temp coolant temp. sensor crcut 
‘sor ctcuit for 800 meee. or more: THW) | + Engine ceotan temp. senscr 
+ ecw 
+ Open or short in intake air 
ai. | enna: +3. | Open or short in intake sic temp. sensor circuit] temp. circuit 
UL ON | for'800 msec: oF more, (THA + take or temp, sensor 
Fir61) e + bem 
‘®) Oxygen sensor output i less than 0145 V| » Engine ground bolt loose 
for atleast 90 secs, when oxygen sensor | © Open in €3 cvcuit 
4 ‘wacmed up. Only for code 28 in Cal. | = Open in injector 
spec)  Puelline pressure (injector 
“4 blockage, ete} 
‘i @ ries by + Open or short in oxygen 
25 | oN preceding sensor circuit 
function ik angle period within 0 seconds| | » Oxygen senaor 
St idle withthe engine coolant Ignition system 
temperature of 60°C (140°F) or above. | ‘engine coon mp. sensor 
*6 (2tnp detecion logic (1) and (2) | + youmertonnawrine'naen | 
asa 1 ion 
pemee 
[= engine ground bot toose 
> Open int circuit 
Open in injector eeu 
+ Poet tine pressure (injector | 
leakage, te 
| + Gpenor short in cold star 
| * injector eat 
|_anananan. on + Cold stort injector 
Engine cote tmp. senor | 
Volume airflow meter | 
2 Compression pressure 
_| nase LE cow 
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TROUBLE CODES (Cont'd) 


FI-25 































































































Mai"? 
function “2 
System | function Diagnosis Trouble Area iagthl 
atetor trp or 
(1) When sub-onygen sensor warmed up 
tnd fll acceleration continued fr? 
Seconds, ouput of mein oxygen eensor | + Short or open in sub-oxygen 
i045 Vor more rich and oumpur of” | "sensor creat 
ii Sub-oxygen somsorie as Voriees, | + Suivonygon sensor oma 
teary (xa) + Open oF hor in sub-oxyoen 
(2 Open or ehont detected continuously for | ” season haste 
Sevens or more m evtonygen soraor’” | + ean 
enter eat 
rams 6 {2p detection logic (1) and (2 
aad 7A ing, open or shon detected 7 Open or show i vole a 
vo Continseusiy for 08 se. or more in volume |" ppwn.oushort in 
av |_nnn_| Ae" | on | Sittow meter crt Mohn oor mots o | rao 
Signal : =e * ECM 
ore 1 Shon vee 
ian Open or short detered 
( seer or more volome 
a | JUULIML) ficsce” | ON | chet o | mao 
Slonel + Open —E2 
F395 as + Short — VS ~ VC 
pee hi ‘aie * Open or short in throttle 
4 0 oF short detected in toe postion | "pen sensor orca 
41 |_MMMUUUL! sensor sensor signal (VTA) for 0.5 sec. or more. | » Throttle postion sensor a |e 
cio Signo! + ECM 
venice SPO sana isnot input wo the ECM for at | + Open or shor in venice 
pave iteu @ seconde curog high toed eng od sone eeu 
4 |IIMIULIML Sencar | OFF | stn engine speed Betwenn 2.000 pm'snd | + Yoni peed taser | 
ne Siena S00 em | ee 
if 5 . * Open or short in starte 
ls tet sional (STA) not input to ECM sera chev ’ 
4s |_| Signs’ | OFF | evenonce until engine reaches 800 spmor | + Openrshoninig swor | oO wae 
‘more when cranking. main relay circuit . 
rs - em 
= Open or shor in Frock 
Kock With engine speed between 1,800 rpm and |" Sousa 
82 | DULL] Sensor ON | 5.200 cpm signal from knock sensor is not + Knock sensor ° = 
Signal input to EGM for rank revehaton. Kano |” geceetanter 
ee + tem 
Knock With engine speed betwaen 680 rpm and 5800 
83 | DVL} Controt ON | rpm, the engine contro! computer (for knock | * ECM x - 
Sina conta) mafuncon Te ete 
wie 
; Open ih EGR ge tmp: 
| With the engine cooleat temp, ot 65°C 
EGR (149°F) oF more, 50 secs. from start of EGR: goneor clreut - 
*5 | nonumy | System | oy | operation. The EGR ges temp. is loss thon Open in VSV circuit for EGR 
ny Mau Mai 70°C (158°F) and the EGR gas temp. hos EGR vacuum hose ° F5O 
function less than 3°C (6°) curing the 80 secs, | | disconnected, v 
6 (2 trip detection loge) 3 Egeeteats 
Throtle postion sensor 
Switch Displayed when 10. contact OFF or shit cheat 
Gendtion) ort | posiionin'R "Oe or Tepeanonawih |» focnnensonmnncen | x | Fad 
Signal the check terminals E1 and TE1 connected. | + Accelerator pedal, cable re 
1 tein 





















"O° in the memory 
that a diagnostic t 





ON" displayed in the diagnosis mode column indicates 
“OFF* indicates that the “CHECK* 








t the malfunction indicator lamp 
does not light up during malfunction diagnosis, even if @ 


column indicetes that 2 diagnostic trouble code is recorded in the ECM memory when # malfunction occurs. *X: 


lighted up when @ malfunction 
function is detected. 





detected. 





cates 


‘code is not recorded in the ECM memory even if a malfunction occurs. Accordingly, output of diagnostic results is, 


Berformed with the ignition switch 1G SW ON. 

The malfunction indicator lamp comes on if malfunction occurs for Califor 
No. (2) in the diagnostic contents of codes No. 25 and 26 apply to California specification vehicles only, white (1) applies to all models 
Code 26, 27, 71 is used only for California specifications. 
“2 tip detection logic” (See page F1-23) 
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DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN 


DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN 
Purpose of the driving pattern: 


purpose of the driving pattern: 
{a) To simulate diagnostic trouble code detecting procedure after diagnostic trouble code is recorded. 


(a) To simulate diagnostic trouble code detecting procedure after diagnostic trouble code is recorded. 
(b) To verify that the repair has corrected the problem and that the diagnostic trouble code is no longer 

















(b) To verify that the repair has corrected the problem and that the diagnostic trouble code is no longer 
stored. stored. 
i sit 25 Air-Fuel Ratio Lean Malfunction 
Code No. 21 Main Oxygen Sensor Circuit Code No. - 











| 26 Air-Fuel Ratio Rich Malfunction 








Malfunction: Main Oxygen Sensor Deterioration Malfunction: Open or Short in Oxygen Sensor 


(Vehicle speed) 









{Engine rpm) ® Q 
50 mph }- 4,000 rpm |. ----------, — 
40 mph}. | 
| 
2,000 rpm |. 
tating | © ® 





IG Sw OFF 





(Time) 
Idling ®2® @ 
IG SW OFF 





(Time) 











3min,  1-2min. 3min. ros 

ie @ _ Disconnect the EFI fuse (15A) for 10 seconds or more, with ignition switch OFF. 
@ Disconnect the EFI fuse (15A) for 10 seconds or more, with ignition switch OFF. Reinstall the @ Start and warm up the engine. 

Sues @® After the engine is warmed up, let it idle for 2 minutes. 
@ Start the engine and warm up the engine up with all ACC switch OFF. ® Rev the engine to 4,000 rpm three times. | 
@ After the engine is warmed up, let it idle for 3 minutes. ® Accelerate and maintain at 2,000 rpm for 2 minutes. 
® donelarats gredualin nd Bolntsin at approximately 1,500 rpm, or within the 1,300 to 1,700 ® Turn the ignition switch off for 10 seconds. | 

range. Turn i spe i i iesi , 

Upshift appropriately. Shit carefully so thatthe engine speed would not fal blow 100 som, | | ©. SUA the engine and repeat stepsDO@and® ~ 

Depress the accelerator pedal gradually and maintain a steady speed to avoid engine braking. HINT: If a malfunction is detected, the malfunction indicator lamp will light up during step ©. | 
© Maintain the vehicle speed at 40 - 50 mph. NOTICE: | 

Keep the vehicle running for 1 to 2 minutes after starting acceleration. © If the conditions in this test are not strictly followed, detection of the malfunction will not be 
® After driving, stop at a safe place and turn the ignition switch off for 3 seconds or more. possible, 
® Start the engine and repeat steps@ @and®. fa If this procedure is not strictly followed, it would not be possible to detect the malfunctions. 
HINT: 





If a malfunction is detected, the malfunction indicator lamp will light up during step @. 
NOTICE: If this procedure is not strictly followed, you cannot detect the malfunctions. 
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DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN 

Purpose of the driving pattern: 

(a) To simulate diagnostic trouble code detecting procedure after diagnostic trouble code is recorded. 
(b) To verify that the repair has corrected the problem and that the diagnostic trouble code is no longer 
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DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN 


purpose of the driving pattern: 
(a) To simulate diagnostic trouble code detecting procedure after diagnostic trouble code is recorded. 
{b) To verify that the repair has corrected the problem and that the diagnostic trouble code is no longer 
























stored. stored. 
25 Air-Fuel Ratio Lean Malfunction (California) | i 
Code No. : = = = Code No. | 27 Sub-Oxygen Sensor Circuit 
26 Air-Fuel Ratio Rich Malfunction (California) iz 

Malfunction: Open or Short in Injector Leak, Blockage Malfunction: Open or Short in Sub-Oxygen Sensor 

(Engine rpm). (Vehicle Speed) 
2,000 ~ 2,300}. 

1pm (Vehicle speed) 
55-59 mph @ 
60 mph ® ® ss ae =. 
55 mph 
Idling | © (Time) 50 mph} 
“3min. 2min. Zmin. 2 min. 2 min. 
oases iting O@ ) © H 
IG SW OFF hs a As SE oi Se (Time) 

HINT: Before this test, check the feedback voltage for oxygen sensor. SR, Snag: ie a 

© _ Disconnect the EFI fuse (154) for 10 seconds or more, with ignition switch OFF. iiss 

@ __ Start and warm up the engine. 

@ After the engine is warmed up, let it idle for 3 minutes. (After the engine has started, do not 

depress the accelerator pedal.) ® _ Disconnect the EFI fuse (15A) for 10 seconds or more, with ignition switch OFF. 

@ Accelerate and maintain at 2,000 to 2,300 rpm for 2 minutes. @ Start the engine and warm up the engine with all accessory switches OFF. 

© _ Drive the vehicle at'S5 to 60 mph for 2 minutes. @ After the engine is warmed up, drive at 50 - 55 mph for 10 min. or more. 

© _ Stop at a safe place and idle for 2 minutes. @® Stop at a safe place and let it idle for 2 minutes or less. 

® Accelerate and maintain at 2,000 to 2,300 rpm for 2 minutes. © Accelerate to 60 mph with the throttle fully open and drive at 60 mph for 1 minute. 
@® Turn the ignition switch OFF for 2 seconds or more. © Stop at a safe place and turn the ignition switch OFF for 3 seconds or longer. 

@ __ Start and warm up the engine. @ Start the engine and repeat steps@@ and@. 

® After the engine is warmed up, repeat steps@and@. HINT: If a malfunction is detected, the malfunction indicator lamp will light up during step © . 

HINT: _ If 2 malfunction is detected the malfunction indicator lamp will light up during step @ NOTICE: If this procedure is not strictly followed, you cannot detect the malfunctions. 





NOTICE: If this procedure is not strictly followed, you cannot detect the malfunctions. 
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DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN 


Purpose of the driving pattern: 
{a) To simulate diagnostic trouble code detecting procedure after diagnostic trouble code is recorded. 


(b) To verify that the repair has corrected the problem and that the diagnostic trouble code is no longer 
stored. 





Code No. 71 EGR System Malfunction 











Malfunction: Short in VSV Circuit for EGR, Loose EGR Hose, Valve Stuck 


(Vehicle speed) 














Idling 
IG SW OFF 
(Time) 

roa7er 

@ _ Disconnect the EFI fuse (18A) for 10 seconds or more, with ignition switch OFF. 

@ _ Start and warm up the engine up with all accessory switches OFF. 

@ After the engine is warmed up, let it idle for 3 minutes. 

® _ With the transmission in 5th gear ("D* position and O/D ON for A/T), drive at 85 - 65 mph for 4 

minutes. 
© _ Stop at a sate place and turn the ignition switch OFF for 3 10 seconds. 
© _ Start the engine and repeat steps @and@ 


HINT: If a malfunction is detected, the malfunction indicator lamp will light up during step. 
NOTICE: If this procedure is not strictly followed, you cannot detect the malfunctions. 
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INSPECTION OF DIAGNOSIS CIRCUIT 
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Ignition 
Switch 


MFI Main Relay 










EFI (15A) 
Ne 








Malfunction 
Indicator Lamp 


O 
















Data Link Connector 1 





nose 
Does malfunction indicator lamp come on | YES 
1 | when ignition switch is at ON? fp} System ebrsh = 
| NO 
[ Does malfunction indicator lamp come on when yes | Check wiring between | OK | Try another 
ECM terminal W is grounded to the body? ECM terminal E1 and ECM. 
T body ground. 
iNO [BAD 
Check bulb, fuse and wiring between Bhoslnor tesla 
ECM and ignition switch. 
| Bad 
Repair or replace. 
2,| Does malfunction indicator lamp go off | YES! 5 tom Normal 
































when engine is started? 











wiring between ECM and |BAOl ,. 
malfunction indicator lamp. 





OK 
i 





's there diagnostic trouble code output when data. |_NO || 
link connector 1 TE1 and E1 are connect circuited? Try another ECM. 





YES 
. 





Further repair required, 


Does maifunction indicator lamp go out after | NO 
Fepair according to malfunction code? 














YES 
4 No J ; . 
System OK 4 Cancel out diagnostic 











trouble code. 
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ris692 

















MFI SYSTEM — 


TROUBLESHOOTING WITH 
VOLT/OHMMETER 


PREPARATION 


Remove the ECM with wire harness. 





VOLT/OHMMETER 


HINT: Because the following troubleshooting 
procedures are designed for inspection of each 
separate system, the actual troubleshooting pro- 
cedure may vary somewhat. 

However, please refer to these procedures and 
perform actual troubleshooting, conforming to 
the inspection methods described. 

For example, it is better to first make a simple 
check of the fuses, H-fuse and connecting condi 
tion of the connectors before making your in- 
spection according to the procedures listed. 


MFI SYSTEM CHECK PROCEDURE 


HINT: 

* The MFI circuit can be checked by measuring the 
voltage at the wiring connectors of the ECM. 

* Perform all voltage measurements with the connec- 
tors connected, 

* Verify that the battery voltage is 11V or above when 
the ignition switch is ON. 

Using a voltmeter with high-impedance (10 k2 / V mini- 

mum), measure the voltage at each terminal of the 





Troubleshooting for MFI Electronic Circuit 
with Volt/Ohmmeter 


TROUBLESHOOTING FOR MFI ELECTRONIC CIRCUIT WITH 


FI-33 









The following troubleshooting procedures are 
based on the supposition that the trouble lies in 
either a short or open circuit in a component out- 
side the computer or a short circuit within the 
computer. If engine trouble occurs even though 
proper operating voltage is detected in the com- 
puter connector, then the ECM is faulty and 
should be replaced, 


LOCATION OF FUSES AND FUSIBLE LINKS 





wiring connector. 
HINT: If there 


VOLT/OHMMETER. 


Connectors of ECM 


is any problem, 
SHOOTING FOR MFI 


ELECTRONIC CIRCUIT WITH 


see TROUBLE- 
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Symbol ‘Terminal name ‘Symbol Terminal name Symbol Terminal name 
0 _| ENGINE GROUND st_| LOCK-UP SOLENOID 001 _| CRUISE CONTROL COMPUTER 
02 | ENGINE GROUND *82_| SOLENOD 5P1_| SPEED SENSOR 
No.i0_| INJECTOR VF_[ ATAUNK CONNECTOR | 002 | CRUISE CONTROL COMPUTER 
No20_ | INJECTOR T_[ DATA LINK CONNECTOR 1 '3p2_| SPEED SENSOR 
sts_| COLD START INJECTOR ‘0x1 _| OXYGEN SENSOR (Main) [este | stop uiGHT switcy AM2 (20A) 
La] ENGINE GROUND KNK KNOCK SENSOR *'0/G | DATA LINK CONNECTOR 1 \ 
t_| OXYGEN SENSOR HEATER (x2 | OXYGEN SENSOR (Sub) (Ooms | ENGINE OIL LEVEL SENSOR mer iain 
FPU | VSV (or Wel pressure contro Taw | ENGINE COOLANT TEMP. SENSOR] ACT | AC AMPLIFIER \ 
iot_| \GNirer TOL_| THROTTLE POSITION SENSOR | OLS | ENGINE OW LEVEL SENSOR 
OMA | ENGINE OIL FEEDER MOTOR RELAY | TWA | AIR TEMP. SENSOR [_w__| MALFUNCTION INDICATOR LAMP 
OMT | ENGINE O1 FEEDER MOTOR TEST | VTA | THROTTLE POSITION SENSOR | °'N | PARKINEUTRAL POSITION SWITCH 
18c2__| (AC VALVE STG | EGR GAS TEMP. SENSOR *2_| PARKINEUTRAL POSITION SwiTCH 
2_| oistmiauToR ve_| VOLUME AIR FLOW METER "L_| PARRINEUTRAL POSTION swiTGH | 
Gi_| oistRiBUTOR & | SENSOR GROUND 7 eNmon swircn 
Ne_| DISTRIBUTOR STA_| STARTER SWITCH [Main RELAY i antag). Derwes sat Ga chisnnann. “Sa 
&— | vistriavToR “NSW | PARKINEUTRAL POSTION Switch] GATT | BATTERY -B | TSU TERGEN Tea” Tew 
iF _| iewirea NC_| AC COMPRESSOR 8_| MAIN RELAY 
“st ‘SOLENOID | | 
“AT __*: California *?: Ex. California | 
































Troubleshooting for MFI Electronic Circuit Troubleshooting for MFI Electronic Circuit 
FI-34 MFI SYSTEM ~ with Volt(Ohmmeter MFI SYSTEM — with Voit/Ohmmeter FI-35 
| 2 ee 





Connectors of ECM Voltage at ECM wiring connectors 


















































































































































bot Terminal name Symbol Terminal name Symbol Terminal name 
ses No. | Terminals Condition 
E01 ENGINE GROUND *'SL_ | LOCK-UP SOLENOID 001 CRUISE CONTROL COMPUTER —— — a 
£02 | ENGINE GROUND *s2_ | SOLENOID | ser | sPeeo sensor j_ BARTS? = —_—— 
No.t0 | INJECTOR VF _| DATA LINK CONNECTOR + (002 | CAUISE CONTROL COMPUTER 1 +8-E1 | 10-14 FI-36 
Ignition SW ON 
wead | NaEeTOR 7_| BATA nx connecron | sre | SPEED senson oc ae 
ST) | COLO START INJECTOR ‘OX1 | OXYGEN SENSOR (Main) ‘STOP UGHT SWITCH -—_——_- ——— SS 
IDL -E2 Throttle valve open | a-18 
E1 | ENGINE GROUND KNK | KNOCK SENSOR DATA LINK CONNECTOR 1 cc | = — 
“Tr OXYGEN SENSOR HEATER ox2 OXYGEN SENSOR (Sub) ENGINE Oj LEVEL SENSOR ve -E2 — 4-6 
2 _ Ignition SW ON - - ~— + FIL38 
FPU_ | VSV (for fuel pressure control THW | ENGINE COOLANT TEMP. SeNSOR ‘AcT | AIC AMPLIFIER | Throttle valve fully closed O1-10 0 | 
ict IGNITER M THROTTLE POSITION SENS INE lek 1 — 
= | ee Ee | vTA-e2 Throttle vaive fully op a-6 =| 
‘OMA | ENGINE OWL FEEDER MOTOR RELAY | THA | AIR TEMP. SENSOR w__| MALFUNCTION INDICATOR Lamp | | . — ————— — 
OMT | ENGINE OIL FEEDER MOTOR TEST VTA | THROTTLE POSITION SENSOR oN PARKINEUTRAL POSITION SWITCH We~e2 i => — ag sea 
Isc. | 1ac vaLvE VS | VOLUME AIR FLOW METER OW | ENGINE OIL LEVEL WARNING LIGHT. | Ignition SWON | Measuring plate fully closed 37-43 
1sc2_| 1Aac vaLvE THG | EGR GAS TEMP. SENSOR 12 | PaRaneuTRAL PosmON SwToH 3 FR eT “02-05 Fl-40 
2 | pistRIBUTOR ve | VOLUME AiR Low METER “L_ | PARKNEUTRAL POSTION swaToN vs-£2 + _— =a 
Idling 3-2. 
oa DISTRIBUTOR e SENSOR GROUND: IGNITION SWITCH — ot — = —_ — 
NE | DISTRIBUTOR STA | STARTER SWITCH MAIN RELAY 3,000 rpm 
G@ | oistriBUTOR “NSW | PARINEUTRAL POSTION swnToH BATTERY +8 
Pe | eB liad. Ignition SW ON 
IGF | icniter AC | AC COMPRESSOR 8 | MAIN RELAY No. 20 E02 
aah, | ROS 5 THA - £2 IG SWON Intake air temperature 20°C (68°F) 
“HEAT 2: California °3: Ex Calorie —_|—_____~ — - — 
THW - £2 IG SWON | Enaine coolant temperature 80°C (176°) 
STA-E1 Ignition SW ST position 
Eorpo aSrof Ht ic rfowsfowr ses] col wefior] “Tsu [ve] Toxsfor maf walvs[vel fsr]arc| serfs [ora | w Jow] [ical — - t 
eae fr V1 oe ct cel] 50] [7] Jove] otra rca [eco fonnfom Joss] n | 2 [fro -8} \ot-£1 Cranking oF isting 
w-E&1 No trouble (malfunction indicator lamp off) and engine running 
Previa ECU Pinout aE | | 
10 AC-E1 IG SW ON Air-conditioning ON 
rave 4 | { 
Isc1 
-—1 Ignitic Ww ON 
r n eee | ignition S\ I 
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MFI SYSTEM ~ with Volt/Ohmmeter 
1 | a a 
No.| Terminal Trouble Condition STD voltage 
BATT - E1 - 
iy 8-H Nomoisioe 1. eae Troubleshooting for MFI Electronic Circuit 
iain Ia MFI SYSTEM ~ with Volt(Ohmmeter 
4B1- EI 
ECM 7] * +B(+B-E1 
BATT ECM 
MFI Main Ri * 
Ignition Switch EFI(15 A) = Gpmeatctatcameay || |@ Ter sro vue between ECM terminals +B (+B1) and E1. 
162° #8 gt) Sa, (IG SW ON) 
a BI plc aad ay 481 ff lB. 
| | GAUGE (10 A) 1 . [ca) yr“ / 
| ks Check that there is voltage between ECM terminal +8 (+B1) 
\ and body ground. (IG SW ON) 
MAIN AM2 e1 i 
60.4) 9 Yi20.a) NO fe K 
= 
Check wiring betwoen ECM terminal £1 and 
Battery [em ‘body ground. 
fe le K [pao 
se97 - | 
Try another ECM. Repair or replace. 
7] * BATT-£1 
=: 
|| |@ There is no voltage between ECM terminals BATT and E1. Je link and ignition | BAD 
Repair or replace. 
‘switch, 
= oK 
@ Check that there is voltage betwoon ECM terminal BATT Ne wae 
and body ground. Check MFI main relay. Replace 
No | OK oK 
= Check wiring between ECM terminal E1 and Check wiring between MFI main BAD 
body ground. relay and battery. | BAD | Repair or replace. 
| OK “dl BAD ox 
Try another ECM. Repair or replace. Check wiring between MFI main BAD J Repair or replace. 
relay and ECM terminal +B (+81). 
Check fuse and fusible link. BAD Paplace: 








oK 





ria7se t 


Check wiring between fuse and| __ BAD. 
ECM. 











Repair or replace. 



































iss29 
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MFI SYSTEM — with Voit/Ohmmeter 


MFI SYSTEM — with Volt/Ohmmeter 










































FI-38 
No. | Trouble Condition | STD Voltage 
i [_ Throttle vaive open | 4-6v 
Ignition * 4-6V 
2 No voltage 
Gtkea tes Pee SWON | Throttle valve fully closed | —0.1-1.0V 
| Throttle valve fully open | 3-6 V 
ECM 
Throttle Position Sensor 
ase = 











ria762 











12787 





+ IDL-E2 





@ There is no voltage between ECM terminals IDL and E2. 
“(IG SW ON) (Throttle valve open) 


—CM 


Troubleshooting for MFI Electronic Circuit 
FI-39 





+ VO-E2 





(Thre fh ne voltage beteer ECM sorminnte Vieng Ez 
(IG SW ON) 


| 


Check that there is voltage between ECM terminal +8 
(+81) and body ground. (IG SW ON) 


Jox : 


4) Check throttle position 
‘© sensor. (See page FI-72) 











[no 





Refer to No.1. 
(See page F-36) 











[ea OK 





=| 
Check wiring between ECM and throttle 
position sensor, 





Repair or repl 














Ohmmeter 








| 


Check that there is voltage between ECM terminal +B (+81) 





















































® 
2 and body ground. (IS SW ON) 
| No Jox 
Check wiring between ECM terminal E1 end body 
ground. 
t 
jo K yao 
Try another ECM. Repair or replace. 
= 
Refer to No.1. BAD anh , 
{See page FI-72) +) Repair or replace. 
ie | 
‘OK t 


@ Check throttle position sensor. | BAD 








(See page Fl-72) 





(BAD OK 









Ohmmeter 





Repair or replace throt- Check wiring between ECM 
tle position sensor. | and throttle position sensor. 














OK 


Try another ECM. 





raves 








(See page Fi-72) 





3 






Ohmmeter 








Ok BAD 





Repair or replace 


Try another ECM. wiring. 











* VTA-E2 





@ There is on specified voltage at ECM terminals VTA and E2. 
(IG SW ON) 


= = 


3) Check that there is voltage between ECM terminal VC and 2, 
‘2 ac sw on) 


NO Tox 








1 - 
Refer to VC - E2 trouble | 
section. 


lox 














BAD. 


@ Check throttle position sensor. |-BA2 | Repair or replace. 





OK 








Check wiring between ECM and 
throttle position sensor. 


je 


Try another ECM. 








BAD. Repair or replace. 














Troubleshooting for MFI Electronic Circuit Troublestiooting for MFI Electronic:Circuit 
MFI SYSTEM ~ with Volt/(Ohmmeter MFI SYSTEM ~ With Volt/ohmeeter Fiat 
























































No. Terminals Trouble "Condition 7 STD Voltage =| Teen TRE RT 
yoxee . = = No. 10_ £01 a | 
tet Measuring plate fully closed 37-43V «| Mco-eee No voltage Ignition switch ON | 10-14 
- | 
3 No voltage Measuring plate fully open 02-05V 
VS -E2 ee einige (amet EO ahead 
| Idling = 23-28V Ignition Switch 
3,000 rpm = | 03-10v ox 
Rosa = ECM 
i ] i 


Volume Air Flow Meter 


‘M2 (20A) } Ta a 


Battery | ‘ C 
Injector 
| soa? 






















































































































































































or) 
7) There is no voltage between ECM terminals VC or VS and £2. @ | |. There is no voltage between ECM terminals No. 10 and/or 
® \ ® 
(IG SW ON) \} No. 20 and £01 and/or E02. (IG SW ON) 
] No. 20\\|/No. 10 ECM I 
th tage between ECM terminal +8 (+B1) | Fates 
Paice Laake ert Voltmeter 7 ‘Check that there is voltage between ECM terminal No. 10 
Se , co E01 . and/or No. 20 and body ground. 
oK No PLY 2 TNo OK 
4 - 
i Refer to No.1. Check wiring between ECM terminal 
= (See page FI-36) reso - E01 and/or E02 and body ground, 
~ a T 
oK BAD 
ps = iri ECM terminal E1 and body ground \ a | = 
E scl kl ieee ld — i No. 20'\ |) No. 10 ecm | Try another ECM. Repair or replace. 
T = a = | 
| OK |BAD 3 
- a | | 
5) Check volume air flow meter. Check fuse and ignition BAD 
D (See page FI-70) | Repair or replace, ees ig SAD «| Repair or replace. 
[ao oK | oK 
1 — = 
wep Replaca volume] Check wiring between ECM and a i Check resistance of magnetic coil in each injector. 
| air flow meter. | volume air flow meter. eines anes Ase 
= - T 
a T a OK 
Volume Air Flow Meter lox BAD = ohmmeter 3 pe 
2 = 1 + = Replace injector. 
Try another ECM. | Repair or replace. 
4 = 
Check wiring between ECM BAD 
terminal No. 10 and/or No. 20 }———#|_ Repair or replace. 
and battery. 
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FI-42 MFI SYSTEM ~ with Volt(Ohmmeter MFI SYSTEM — with Voit/Ohmmeter FI-43 
] ] ] ] 
No. Terminals Trouble Condition | stD Votase | [. Towels | Troe | Condition STD Volta: 
Ignition Intake air temperature 20°C - | Ignition Engine coolant temperature 80°C 
5 | THA-E2 No voltage awion pee 1-3V L 6 | THW-E2 Nowvoltage | SWON roms 01-10 
Air Temp, Sensor | ECM 
Air Fle te 
Woluperslc Flow: Mater Engine Coolant Temp. Sensor } +8 (+81) 
= THW 
&2 
THA 
num sos 
m= 7 = 
@]_ | q) There is no voltage betwoen ECM terminals THA and E2. ® | [Gq There is no voltage between ECM terminals THW and 2. 
ee (IG sw on) ECM YG sw ON) 
ee 
Voltmeter ee l | 





pra76? 








12787 











Volume Air Flow Meter (3) 





Fn259 











@ Check that there is voltage between ECM terminal +B (+81) 
‘© and body ground. (IG SW ON) 





oK NO 





Refer to No. 1. 
(See page FI-36) 





leas 














Check wiring between ECM terminal E1 and body ground. 











oK BAD 
4 





) Check air temp. sensor. 


























Repair lace. 
3 (See page FI-70) epair or replace. 
T 
BAD | ox 
—_ s 
Replace volume Check wiring between ECM and air 
air flow meter. temp. sensor. 
| OK ] BAD 
i } 


Ohmmeter 





Try another ECM. 











Repair or replace. 

















Check that there is voltage between ECM 
and body ground. (IG SW ON) 


terminal +B (+B1) 





OK 





] 
NO 
1 





| 


Refer to No. 1. 
(See page FI-36) 








Check wiring between ECM terminal £1 and body ground. 





| ox 


| BAD 





@) Check engine coolant temp. 
~ sensor. (See page FI-82) 


Repair or replace. 





T 
t 


BAD joK 





Replace engine 
coolant temp. 
sensor. 








Check wiring between ECM and 
engine coolant temp. sensor. 





oK 





4 


| eA0 








Try another ECM. 











Repair or replace. 
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Fl-44 MFI SYSTEM ~ with VoitOhmmeter MFI SYSTEM ~ with Volt(Ohmmeter FI-45 
No. Terminals Trouble Condition STD Voltage Terminals Troub! Condition 
7 STA-E1 No voltage Ignition switch ST position 6-12V \GT-E1 No voltage Cranking or Idling 
To Circuit Opening 
ToCreuit Opening ey 
Ignition Switch ' Ignition Switch Igniter 
AM1 ST1 (Canada M/T) 1G2 
jee Tee 
AM1 | Neutral 
(50A) Position 
Switch 
= : wn \ 
fool Starter 
Relay ‘Starter 
(USA M/T) 
Battery ciuteh start| | 
‘Switch i 
(USA MT) 


fiss3e 




















@ There is no voltage between ECM terminals STA and E1. 
(IG SW ST) 


















































Fi0336 








Voltmeter 





STA 


(Terminal 50) 





Starter 














+ 
Check starter | OK_| Check wiring between ECM terminal ST/ 
operation. and starter terminal 50. 

















BAD oK 





Repair or replace. 





| ground. 





[Check wiring betwen ECM terminal E1 and “ 









Repair or replace. 





Check fuses, battery, wiring BAD 
and ignition switch. 


[ox 











Repair or wc] 














@ There is no voltage between ECM terminals IGT and E1. 
(idling) 








iq) Check that there is voltage between ECM terminal IGT 
Sand body ground. (Idling) 


NO Jox 


q) Check wiring between ECM terminal £1 
and body ground. 


















































S Us swst) 


STD voltag 


g-11V 





Check that there is voltage at STA (50) terminal of starter. | 








oK 
1 


| No 





Check starter. 











Check wiring between ignition switch ST 
terminal and starter STA (50) terminal. 

















® | BAD 
ECM = BAD 
] Refer to No. 1. Repair or replace. 
oK 
4 
Check wiring between igniter | BAD | ps aaiace 
and distributor. =} aR PI 
OK 
a 
BAD 
Check distributor. } Replace. 
ECM @ OK 
Check wiring between ECM and|__BAD 





Repair or replace. 




















igniter. 
| OK 
Check igniter. | B40 _S epair or replace. 
OK 
1 














Try another ECM. 
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Troubleshooting for MFI Electroni 
MFI SYSTEM ~ with Volt/Ohmmeter 


ic Circuit 
FI-47 



















































FI-46 MFI SYSTEM — with Voit(Ohmmeter 
Terminals Trouble Condition STD Voltage | Trouble Condition STD Voltage 
a as — —— A = Re pA ss | 
No trouble (malfunction indicator lamp off) 
9 W-et No voltage end wrighis Tania | 10-14V AIC-E1 No voltage | Air conditioning ON 8-14V 
ECM ECM 
Ignition Switch 
AM1[—3/61 , 
[ ToAC + Ac 
AM1 Ampli 
(50A) 
Combination Meter 
ALT 
(100A) 
ia) 
Paty ‘ANC Compressor 
isso9 





























iss 





There is no voltage between ECM terminals W and E1. 
(Idling) 





I 





Check that there is voltage between ECM terminal W 


and body ground. 











NO | OK 





fq) Check wiring between ECM terminal E1 and body 





{Air conditioning ON) 


There is no voltage between ECM ter 





inals A/C and E1. 





i 








Check that there is voltage between ECM terminal AC 




















fa773 





‘ground. 
| bao 


[ox 





Try another ECM. 





Repair or replace. 





H 





Check GAUGE fuse (10 A) and BAD 


malfunction indicator lamp. 





Repair or replace. 





| o« 





Check wiring between ECM terminal | BAD. 





W and malfunction indicator lamp. 











Repair or replace. 
































n ECM terminal E1 and 











| pao 








Repair or replace. 














|_OK J check wiring 





a 
and body ground. 
NO [ox 
|) Check wiring betwee 
Ld » body ground. 
| | oK 
: caeipecect, Try another ECM. 
Voltmeter a 
i lac : 
if Check compressor running. 
T 
[razss if BAD 








t 


between ECM 
terminal A/C and 
amplifier. 


BAD 


Repair or replace. 











Check that th 
amplifier termi 


is voltage between 
and body ground. 








BAD E 
|——-*| Repair or replace. 














| ox 





Check wiring between amplifier and 
ECM or compressor. 





BAD : 
}=—+| Repair or replace. 
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Fl-48 MFI SYSTEM ~ with Volt/(Ohmmeter MFI SYSTEM ~ with Volt/Ohmmeter Fi-4s 
No.| Terminals Trouble Condition | stp Voltage 
Isc1 8-14V 
wh eee No voltage Ignition Switch ON 
Data Link Connector 1 
MFI Main ECM 


Ignition 
Switch 


Battery 





Relay IAC Valve 
EFI (15 A) 











Main Oxygen Sensor Heater 








ssa 








and ET. (IG SW ON) 


| 


la Check that there is voltage between ECM terminal +8 (+81) 
and body ground. (IG SW ON) 


OK NO 


Refer to No. 1. 








There is no voltage between ECM terminals ISC1 or ISC2 ] 








(See page Fi-36) 
Sl 





2787 








Check resistance between IAC valve BAD 
|) terminals +B and ISC1 or ISC2 
STD resistance: 18.8-22.80 


Replace IAC 














[ex 





Check wiring between ECM and |_BAD | Repair or replace 
IAC valve. 

















jes 























@® | | try another ECM. 











Fis679 














(@) There is no voltage between ECM terminals VF and E1. 

¢ 
Check that there is specified voltage between ECM terminal VF and body 
ground. 




















NOOK 
Check wiring between ECM terminal E1 and body ground, 
[ox ~ [BAG 
Try another ECM, Repair or replace. 











Check for suction of air into exhaust system. | ®A2S Repair or suction. 


[OK 
Traitor wymom PAD 


Check for air leak from ai 
| 842 .F Repair or replace. 














ir air leak. 








[OK 


Check spark plugs. 



























































LOK 
Check distributor and ignition system. | BA2S Repair or replace. 
TOK 
Check fuel pressure. BAD Repair or replace. 
LOK 
Check injectors. | BAP S Repair or repla 
LK 
Check cold start injector." | APT Repair of replace. 
10K 
Check volume air flow meter. | BAD Repair or replace. 
10K 
(2) Check operation of oxygen sensors. --% +f System normal. 
[BAD 





Check wiring between oxygen sensors and |_BAD. Sain 
ECM connectors. Repair or wiring. 


[0K 
Repair oxygen sensors. 








*Rich malfunction 
only. 
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FI-50 MFI SYSTEM ~ with Volt/Ohmmeter 





California Specification Vehicles Only 








Fr2680 

















































































| Check EGR system. 


BAD 
}—B Repair or replace. 





oK 











#12787 





Check EGR gas temp. sen- 


©) 
“Sor. (See page FI-85) 








Ohmmeter @ 


BAD OK 
+ 


Replace EGR gas 
temp. sensor. 





[ Check wiring between ECM and 
EGR gas temp. sensor. 








oK ] BAD 








Try another ECM. 





Repair or replace. 

















(504) Day 


wall: 
, 







































| 
ee Lan 
AM1 


Dis0A) Starter Relay Circuit opening 
] (USA M/T) Relay 

ALT Clutch Start 

(100 A) 





Switch (USA M/T) 





Air Flow 
Meter) 


L Fc. 
iI 


Fuel Pump 
Switch 








MFI SYSTEM ~ Fuel System FL-51 
FUEL SYSTEM 
Fuel Pump 
OUTLET 
ECM Check Valve 
t 
Relief Valve _ Bearing 
Se / 
Armature Assembly 
—— Magnet 
Bearing — 
— Impelier 
No voltage between ECM terminal THG and E2. 
(IG SW ON) 
@ Check that there is voltage between ECM terminal +B t 7 ; 
‘© (+B1) and body ground. (IG SW ON) nas nner ns al 
T 
ok | no 
| —_—_— i 
fanhen eriasay MPL Maio Relay 
Si Fl: _— a . 
[See eS EES) | Ignition Switch IGN aa | 
- | M2 IG2_ (75 A) | Data Link Connector 1 
Check wiring between ECM terminal E1 and body ground. . nial 
- 51 (Canada M/T) ST-A(7.5A) | 
oK BAD ] Trarw- 5! 
Neutral FP 
Repair or replace. tea Position +B Feul Pump 
| 7 | switch { EP) 











FI-52 





Fis728 





MFI SYSTEM - Fuel System 


ON-VEHICLE INSPECTION 
1. CHECK FUEL PUMP OPERATION 





MFI SYSTEM ~ Fuel System FI-53 





(g) Install SST (pressure gauge) to the delivery pipe 
with two new gaskets as shown in the illustration. 


SST 09268-45012 





























18639 








(a) Turn the ignition switch to ON. 
HINT: Do not start the engine. 


(b) Using SST. connect terminals FP and +B of the 
data link connector 1. 
SST 09843-18020 


HINT: The data link connector 1 is located under the 
driver's seat. 








(c) Check that there is pressure in the fuel inlet hose. 
HINT: At this time, you will hear fuel pressure noise. 
(d)_ Remove SST from the data link connector 1. 
(e) Turn the ignition switch to OFF. 
If there is no pressure, check the following parts. 
* H-fuse B 
Fuse ( 





psr8 





. 
© MFI main relay 
© Fuel pump 





© Wiring connections 











CHECK FUEL PRESSURE 

(a) Check that battery voltage is above 11 volts. 

(b) Disconnect the battery negative (-) terminal. 
CAUTION (w/ Airbag): Work must be started after ap- 
Prox. 60 seconds or longer from the time the ignition 


switch is turned to the "LOCK" position and the nega- 
tive (-) terminal cable is disconnected from the battery. 


(c) Remove the RH engine service hole cover. 
(See step 1 on page EM-8) 





delivery pipe. 


(e) Slowly loosen the union bolt of the fuel pipe and 
disconnect the fuel pipe from the delivery pipe. 


(d) Place a suitable container or shop towel under | oO 
| 
(f) Drain the fuel from the delivery pipe. | 





Disconnect 








(h) 


Ww 
) 


Wipe off any splattered gasoline. 


Reconnect the battery negative (-) terminal 


Using SST, connect terminals FP and +B of the 
data link connector 1. 


SST 09843-18020 


(k) 
w 


Turn the ignition switch to ON. 
Measure the fuel pressure. 


Fuel pressure: 265 - 304 kPa 


(2.7 - 3.1 kgf/cm’, 38 - 44 psi) 


If high, replace the pressure regulator. 
If low, check the following parts: 


© Fuel hoses and connection 
* Fuel pump 

© Fuel filter 

© Pressure regulator 


(m) Remove SST from the data link connector 1. 

(n) Start the engine and warm up the engine for at 
least 2 minutes. 

(0) Disconnect the vacuum hose from the pressure 
regulator and plug the hose end. 

(p) Measure the fuel pressure at idle. 


Fuel pressure: 265 - 304 kPa 


(2.7 - 3.1 kgf/em?, 38 - 44 psi) 


FI-54 





MFI SYSTEM - Fuel System 





Reconnect 








| ruseay 


sst 











15639 














{q) Reconnect the vacuum hose to the pressure 
regulator. 

() Measure the fuel pressure at idling. 

206 - 245 kPa 

(2.1 - 2.5 kgf/cm?, 30 - 36 psi) 


If not within the specified pressure, check the vacuum 
hose and pressure regulator. 


Fuel pressur 


(s)_ Inspect high-temperature line pressurt 


© Start the engine. Warm up the engine until the 
engine coolant temperature is 80°C (176°F) or 
more, then stop the engine. 


© Restart the engine. 
© Measure the fuel pressure. 


Fuel pressure: 265 - 304 kPa 
(2.7 - 3.1 kgf/em?, 38 - 44 psi) 


If pressure is low, check the following parts: 
ECM 
© Fuel pressure control VSV 
© Engine coolant temp. sensor 


© Wiring 
Measure the fuel pressure at idle two minutes 
later. 
Fuel pressure 206 - 245 kPa 





(2.1 - 2.5 kgf/cm?, 30 - 36 psi) 


(t) Stop the engine. Check that the fuel pressure 
remains above 147 kPa (1.5 kgf/cm?, 21 psi) for 5 
minutes after the engine is turned off. 

If not within specification, check the fuel pump, pres- 

sure regulator and/or injectors. 

(u) After checking fuel pressure, disconnect the bat- 
tery negative (-) terminal and carefully remove the 
SST to prevent gasoline from splashing. 


(v) Using new gaskets, reconnect the fuel pipe to the 
delivery pipe. 


Torque: 30 N-m (300 kgf.cm, 22 ft-Ibf) 
(w) Start the engine and check for fuel leakage. 


MFI SYSTEM ~ Fuel System 


FI-55. 


REMOVAL OF FUEL PUMP 








Fuel Sender Gauge 





@ Non-reusable part 





—@ Gasket 


Fuel Pump 


Fuel Pump Bracket 


a —Fuel Pump 
. Filter 


\ 
Rubber Cushion # Clip 


risra2 


























CAUTION: Do not smoke or work near an open flame 
when working on the fuel pump. 


DRAIN GASOLINE FROM FUEL TANK 
REMOVE FUEL TANK 


REMOVE FUEL PUMP BRACKET FROM FUEL TANK 
(a) Remove the eight screws and bolt. 
(b) Pull out the fuel pump bracket. 


REMOVE FUEL PUMP FROM FUEL PUMP BRACKET 


(a) Remove the two nuts and disconnect the wires 
from the fuel pump. 


(b) Pull off the lower side of the fuel pump from the 
bracket 


(c) Remove the fuel pump from the fuel hose. 


FI-56 
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5. REMOVE FUEL PUMP FILTER FROM FUEL PUMP 
(a) Remove the rubber cushion. 
(b) Remove the clip and pull out the filter. 











INSTALLATION OF FUEL PUMP 
(See page FI-55) 


1. INSTALL FUEL PUMP FILTER TO FUEL PUMP 


2. INSTALL FUEL PUMP TO FUEL PUMP BRACKET 
(a) Insert the outlet port of the fuel pump into the fuel 
hose. 
(b) Install the rubber cushion to the lower side of the 
fuel pump. 











[rsra0 


(c) Push the lower side of the fuel pump together with 
] the rubber cushion, into the fuel pump bracket. 


3. INSTALL FUEL PUMP BRACKET 


(a) Place the bracket with a new gasket on the fuel 
tank 


(b) Install and torque the eight screws and bolt. 


Torque: Screw 2.9 N-m (30 kgf-cm, 26 in.-Ibf) 
Bolt 5.4 N-m (55 kgf-cm, 48 in.-Ibf) 





4. INSTALL FUEL TANK 
5. REFILL WITH GASOLINE 


MFI SYSTEM - Fuel System FI-57 


Cold Start Injector 





Wiring Connector 





Solenoid Coil 





Injection 
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| Fuel 





Injection 


Spring 
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| ON-VEHICLE INSPECTION 
ts | MEASURE RESISTANCE OF COLD START INJECTOR 
») (a) 
{ (b) 


Disconnect the cold start injector connector. 


Using an ohmmeter, check the resistance between 
the terminal. 








S Resistance: 2-40 
; If the resistance is not as specified, replace the cold 
start injector. 





su 


—SS— (c) Reconnect the cold start injector connector. 


REMOVAL OF COLD START INJECTOR 

1. DISCONNECT CABLE FROM NEGATIVE (-) TERMINAL 
OF BATTERY 
CAUTION (w/ Airbag): Work must be started after ap- 
prox. 60 seconds or longer from the time the ignition 


switch is turned to the "LOCK" position and the nega- 
tive (-) terminal cable is disconnected from the battery. 


2. DISCONNECT COLD START INJECTOR CONNECTOR 








3. REMOVE COLD START INJECTOR 

(a) Put @ suitable container or shop towel under the 
fuel pipe. 

(b) Remove the union bolt and two gaskets, and 
disconnect the fuel pipe. 

HINT: Slowly loosen the union bolt. 

(c) Remove the two bolts and cold start injector and 
the gasket. 
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New Gasket 





INSPECTION OF COLD START INJECTOR 


CHECK INJECTION OF COLD START INJECTOR 
CAUTION: Keep clear of sparks during the test. 


(a) Install a gasket, fuel pipe, another gasket and 
union bolt to the injector. 
(b) Connect SST (wire) to injector. 
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INSTALLATION OF COLD START INJECTOR 


1. INSTALL COLD START INJECTOR 


Place on a new gasket and install the cold start injector 
with the two bolts. 


Torque: 5.4 N-m (55 kgf-cm, 48 in.-Ibf) 


(c) Put a container under the injector. 
(d) Turn the ignition switch to ON. 
HINT; Do not start the engine. 


2. INSTALL COLD START INJECTOR TUBE 


Using new gaskets, gonnect the fuel tube with the union 
bolts. 


Torque: 20 N-m (200 kgf-cm, 14 ft-lbf) 

















Fiore 


(e) Using SST, connect terminals FP and +B of the a): (CONNEGT.GOLD. START: INJECTORICONNESTOR 
iar data link connector 1. 4, CONNECT CABLE TO NEGATIVE (-) TERMINAL OF 
4 SST 09843-18020 BATTERY 


5. CHECK FOR FUEL LEAKAGE 














(f) Connect the test probes of the SST to the battery 
and check that the fuel spray is as shown, 


SST 09842-30055 


NOTICE: Perform this check within the shortest pos- 
sible time. 














{g) Disconnect the test probes from the battery and 
check that there is less than one drop of fuel per 
minute from the injector. 


(h) After checking, remove SST and restore the 
| following parts to their original condition. 


| © Data link connector 1 
| © Ignition switch OFF 
© Cold start injector 

© Injector connector 
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INSTALLATION OF PRESSURE REGULATOR 


1. INSTALL PRESSURE REGULATOR 


(a) Apply a light coat of gasoline to a new O-ring and 
install it to the pressure regulator. 























(b) Install the pressure regulator with the two bolts. 
Torque: 5.4 N-m (55 kgf-cm, 48 in.-Ibf) 


| 2. CONNECT FUEL RETURN HOSE 
3. CONNECT VACUUM HOSE AND CLAMP 





FI-60 MFI SYSTEM - Fuel System 
Fuel Pressure Regulator 
| . 2 
| 
a 2 
if is, y 
Pressure Regulator | 1 ten 7 
Spring / aie Pipe 
Fie Pressure 
g Regulator ‘>, 
Diaphragm 
Valve ~ 
+ 
To Fuel Tank 3 
risers rises0 Ls 
ON-VEHICLE INSPECTION 
CHECK FUEL PRESSURE Y 
(See step 2 on pages FI-52 to 54) 
REMOVAL OF FUEL PRESSURE REGULATOR 
1, REMOVE RH ENGINE SERVICE HOLE COVER 
(See step 1 on page EM-8) 
2. DISCONNECT VACUUM HOSE AND CLAMP 
reses2 T 


3. DISCONNECT FUEL RETURN HOSE AND CLAMP 


(a) Place a suitable container or shop towel under the 
pressure regulator. 


(b) Disconnect the fuel return hose. 





Fis682 








4. REMOVE PRESSURE REGULATOR 


Remove the two bolts, and remove the pressure 
regulator. 





4, INSTALL RH ENGINE SERVICE HOLE COVER 
| (See step 9 on pages EM-11, 12) 
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Injector 
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INJECTION 





Connector 


Connector Terminal 





Solenoid Coil 
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ra Ohmmeter 





ON-VEHICLE INSPECTION 
uF 


REMOVE RH ENGINE SERVICE HOLE COVER 
(See step 1 on page EM-8) 


CHECK INJECTOR OPERATION 
Check for operating sound from each injector. 


(a) With the engine running or cranking, use a sound. 
scope to check that there is normal operating noise 


in proportion to engine rpm. 


{b) If you have no sound scope, you can check the 
injector transmission operation with your finger. 


If no sound or an unusual sound is heard, check the 


wiring connector, injector or injection signal from ECM. 


MEASURE RESISTANCE OF INJECTOR 
(a) Unplug the wiring connector from the injector. 


(b) Using an ohmmeter, measure the resistance of 
both terminals. 


Resistance: 13.4- 14.20 


INSTALL RH ENGINE SERVICE HOLE COVER 
(See step 9 on pages EM-11, 12) 
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REMOVAL OF INJECTOR 


1. 


DISCONNECT CABLE FROM NEGATIVE (-) TERMINAL 
OF BATTERY 

CAUTION (w/ Airbag): Work must be started after ap- 
prox. 60 seconds or longer from the time the ignition 
switch is turned to the "LOCK" position and the nega- 
tive (-) terminal cable is disconnected from the battery. 


REMOVE RH ENGINE SERVICE HOLE COVER 
(See step 1 on page EM-8) 

REMOVE PCV HOSE 

REMOVE ENGINE WIRE 


(a) Remove the two bolts and disconnect the engine 
wire from the cylinder head. 


(b) Remove the four bolts and disconnect the engine 
wire from the intake manifold and delivery pipe. 


DISCONNECT VACUUM HOSE AND FUEL RETURN 
HOSE FROM PRESSURE REGULATOR 


REMOVE DELIVERY PIPE WITH INJECTORS 


(a) Remove the union bolt and two gaskets for fuel 
pipe. 


(b) Remove the two bolts, and remove the delivery 
pipe and two spacers. 


(c)_ Remove four insulators to the delivery pipe. 
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Dolivery Pipe | 
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/ w& 


\s 





(Union) & (On Vehicle) 








q 


@ _Sst 











sst Hose) ser Union! 
Fuel Filter 
fises9 
SST (Hose) 
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INSPECTION OF INJECTOR 


y 


TEST INJECTION OF INJECTORS 
CAUTION: Keep clear of sparks during the test. 


(a) Disconnect the fuel hose from the fuel filter outlet 
tube. 


(b) Connect SST(Union) to the fuel filter outlet. 
SST 09268-41045 (90405-09015) 


(c) Install SST (Union) and hoses to the delivery pipe. 
SST 09268-41045 (90405-09015, 09268-41080) 


(d) Connect the fuel return hose to the pressure 
regulator. 


{e) Put the injector into the graduated cylinder. 
{f) Connect the battery cable. 

(9) Turn the ignition switch to ON. 

HINT: Do not start the engine. 


(h) Using SST, connect terminals FP and +B of the 
data link connector 1. 


SST 09843-18020 
HINT: 


© The data link connector 1 is located under the driver's 
seat. 


© The fuel pump will operate. 
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{i) Connect SST (Wire) to the injector and battery for 
15 seconds and measure the injection volume with 
a graduated cylinder. 


Test each injector two or three times. 
SST 09842-30070 


Volume: 65 - 75 cm#/15 sec. (4.0 - 4.6 cu in.) 
Difference between each injector: 
6 cm? (0.4 cu in.) or less 


If not within specified volume, replace the injector. 


CHECK LEAKAGE 


(a) In the condition above, disconnect SST from the 
battery and check for fuel leakage from the injector 
nozzle. 


SST 09842-30070 

Fuel drop: One drop or less of fuel per three minut 
(b) Disconnect the battery cable. 

(c) Remove SSTs. 





IF NECESSARY, REPLACE INJECTOR 


(a) Remove the four bolts, injector covers and four 
insulators. 


(b) Using SST, remove the injector. 
SST 09268-74010 


(c) Lubricate the O-rings with a spindle oil or gasoline, 
install new O-rings and insulator to the injector. 
(d) Check that the O-ring is not twisted or inverted. 
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(e) 


(fy 


(9) 


(h) 


Push the injector into the delivery pipe by hand. 


line of the delivery pipe, as shown in the illus 


Check the injector connector is along the ate 
tration. 


Install the insulator to each injector. 


Install the two injector covers with the four bolts. 
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INSTALLATION OF INJECTORS 


1. INSTALL DELIVERY PIPE WITH INJECTORS 
{a) Install four new insulators to the delivery pipe. 


(b) Install the injectors together with the delivery 
pipe, two spacers and two bolts on the cylinder 
head. Torque the two bolts. 


Torque: 20 N-m (200 kgf-cm, 14 ft-Ibf) 


(c) Connect the fuel pipe with the union bolt and two 
new gaskets. 


Torque: 30 N-m (300 kgf-cm, 20 ft-lbf) 


2. CONNECT VACUUM HOSE AND FUEL RETURN HOSE 
TO PRESSURE REGULATOR 





3. INSTALL ENGINE WIRE 


(a) Install the engine wire to the intake manifold and 
delivery pipe with the four bolts. 











(b) Connect the engine wire to the cylinder head with 
the two bolts. 


4. INSTALL PCV HOSE 


5. INSTALL RH ENGINE SERVICE HOLE COVER 
(See step 9 on pages EM-11, 12) 


6. CONNECT CABLE TO NEGATIVE (-) TERMINAL OF 
BATTERY 
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Fuel Tank and Line 
COMPONENTS 
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PRECAUTIONS 


1. Always use new gaskets when replacing the fuel tank 
or component part. 


FI-69 


2. Apply the proper torque to all tightened. 














SS 
INSPECTION OF FUEL LINES AND CONNECTIONS 
(a) Inspect the fuel lines for cracks or leakage, and all 
connections for deformations. 
Crack +—Leakage {b) Inspect the fuel tank vapor vent system hoses and 
connections for looseness, sharp bends or damage. 
(c) Inspect the fuel tank for deformations, cracks or 
fuel leakage. 
Deforaaion (d) Inspect the filter neck for damage or fuel leakage. 
| |aoesis 
2-6 mm (0.08 - 0.24 in.) {e) Hose and tube connections are as shown in the 
illustration. 
If a problem is found, repair or replace the parts as 
necessary 
0-3 mm (0-0.12 in.) 
puree 
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AIR INDUCTION SYSTEM 
Volume Air Flow Meter 


POTENTIOMETER 





Damping Chamber Compensation Plate 







spring vie! 
Return Spring JINTAKE air 
Air Temp, / MANIFOLD CLEANER 
| Sensor SIDE 
| FROM AIR 7 
CLEANER —/ ‘Air By-Pass 
Passage Measuring Plate 





Measuring Plate 


Fivea) FloUs 


ON-VEHICLE INSPECTION 


FC E1 2 VC E2 VS THA| 
Ge 


ae 


| 
ee 


| (a) 
| meter. 














(vb) Using an ohmmeter, measure 
between each terminal. 
: [Terminals Resistance 
loses = VS - £2 200 - 600 2 
| ve - £2 200 - 4002 
b L 
+ 4-7k2 
= if THA ~ €2 2- 3a 
Teeter Ea vel calves" rT | 0.9 ~ 1.3k2 
FC/E1 E2/Ve}E2 VS THA reppin 
FC- 1 Infinity 


If not within specification, replace the 
meter. 


riosz2 ee 


Air By-Pass Passage 


MEASURE RESISTANCE OF VOLUME AIR FLOW METER 
Disconnect the connector from the volume air flow 


Compensation Plate 


4 


INTAKE 
MANIFOLD) 
SIDE 


FC El E2 





Measurin; 
Plate 


the resistance 


Temperature 





ous 
[pewe 
-20°C { 4°F) 
O°C ( 32°F) 
20°C ( 68°F) 
40°C (104°F) 
60°C + 140°F) 


volume air flow 
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REMOVE OF VOLUME AIR FLOW METER 


1. REMOVE AIR CLEANER CAP WITH VOLUME AIR FLOW 
METER 


(a) Disconnect the volume air flow meter connector 
{b) Disconnect the air intake connector. 
(c) Remove the air cleaner cap. 

2. REMOVE VOLUME AIR FLOW METER 


Release the lock plate calking, and remove the lock 
plate, four nuts, four washers, volume air flow meter 
and gasket. 


INSPECTION OF VOLUME AIR FLOW METER 
MEASURE RESISTANCE OF VOLUME AIR FLOW METER 


Using an ohmmeter, measure the resistance between 
each terminal by moving the measuring plate. 


—2 vs 











| Between Rabies Measuring plate 
| terminals opening 
Infinity Fully closed 
£1-FC | 
Other than closed 
| Zero | 
| position 
| 200 - 600 | Fully closed 
€2-VS { 
| [___20- 1,200 Fully open 
HINT: Resistance between Terminals E2 and VS will 


change in a wave pattern as the measuring plate slowly 
opens. 


INSTALLATION OF VOLUME AIR FLOW METER 
1. INSTALL VOLUME AIR FLOW METER 


{a) Install the gasket, volume air flow meter, lock plate 
four washers and four nuts. 


(b) Tighten the nuts. 
(c) Bend the paw! to stop the nut from turning 


2. INSTALL AIR CLEANER CAP WITH VOLUME AIR FLOW 
METER 


(a) Install the air cleaner cap. 
(b) Connect the air intake connector. 


{c)_ Connect the volume air flow meter connector. 
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Throttle Body 





Figo F899 
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[ Clearance between Between | Resistance 

. lever and stop screw terminals 

eral | 0 mm (0 in) VTA-E2 03-63k2 | 
ve I ‘ H 0.60 mm (0.0398 in.) IDL-E2 2.3 kor less | 
IDL | 1.05 mm (0.0413 in.) | 1OL-E2 infinity 
£2 o) Throttle valve VTA~E2 3.5 - 10.3 kQ 

IDL VTA pi __fully opened 
: = ; L ve-E2. | 425-8.25Kq | 





























ser? Ohmmeter 











ON-VEHICLE INSPECTION 
2h 


CHECK THROTTLE BODY 
(a) Check that the throttle linkage moves smoothly. 


(b) Check the vacuum at each port 
* Start the engine. 
* Check the vacuum with your finger. 




















Port Name Atidling | Other than idling | 
P No vacuum Vacuum 
[ E | No vacuum Vacuum 
LC R [Ne vacuum | Vacuum 





CHECK THROTTLE POSITION SENSOR 
Check the resistance between the terminals. 


Unplug the connector from the sensor. 


screw and stop lever. 


each terminal. 





8673 











Insert a thickness gauge between the throttle stop 


Using an ohmmeter, check the resistance between 








« Reconnect the sensor connector. 


REMOVAL OF THROTTLE BODY 


1. 
z 


DRAIN ENGINE COOLANT FROM THROTTLE BODY 


REMOVE AIR INTAKE CONNECTOR 
(See step 14 on page EM-26) 


DISCONNECT THROTTLE POSITION SENSOR AND IAC 
VALVE CONNECTORS 


DISCONNECT FOUR VACUUM HOSES 


DISCONNECT NO.1 AND NO.2 WATER BY-PASS 
HOSES 


(A/T) 
DISCONNECT THROTTLE CABLE 


DISCONNECT ACCELERATOR CABLE AND BRACKET 


REMOVE THROTTLE BODY 


Remove the two bolts and two nuts, and remove the 
throttle body and the gasket 
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INSPECTION OF THROTTLE BODY 
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1. CLEAN THROTTLE BODY BEFORE INSPECTION 
(a) Wash and clean the cast parts with a soft brush 
and carburetor cleaner. 
(b) Using compressed air, clean all the passages and 
apertures in the throttle body. 
NOTICE: To prevent deterioration, do not clean the 
throttle position sensor and IAC valve. 
2. CHECK THROTTLE VALVE 
Check that there is no clearance between the throttle 
stop screw and throttle lever when the throttle valve ig 
fully closed. 
3. CHECK THROTTLE POSITION SENSOR 
(See step 2 on pages Fi-72, 73) 
4, IF NECESSARY, ADJUST THROTTLE POSITION 


SENSOR 
(a) Loosen two screws of the sensor. 


(b) Insert a thickness gauge (0.83 mm/0.0325 in.) 
between the throttle stop screw and lever, and 
connect the ohmmeter to terminals IDL and E2. 


(c) Gradually turn the sensor clockwise until the 
ohmmeter deflects, and secure the sensor with two 
screws. 

(d) Using a thickness gauge, recheck the continuity 
between terminals IDL and 2. 
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5. IF NECESSARY, REPLACE THROTTLE POSITION 


SENSOR 
(a) Remove the two screws and throttle position 
sensor. 


(b) Check that the throttle valve is fully closed. 


(c) Place the sensor on the throttle body as shown in 
the figure. 


(4) Turn the throttle position sensor, and temporarily 
install the two screws. 


(e) Adjust the throttle position sensor. 
(See step 4 on page FI-74) 


INSTALLATION OF THROTTLE BODY 


1. INSTALL THROTTLE BODY 
(a) Place a new gasket on the intake manifold. 


(b) Install the throttle body with two nuts and two 
bolts. 


Torqui 





18 N-m (185 kgf-cm, 13 ft-lbf) 
2. CONNECT ACCELERATOR CABLE 


3. (A/T) 
CONNECT THROTTLE CABLE 


4. CONNECT NO.1 AND NO.2 WATER BY-PASS HOSES 
5. CONNECT FOUR VACUUM HOSES 


6. CONNECT THROTTLE POSITION SENSOR AND IAC 
VALVE CONNECTORS 


7. INSTALL AIR INTAKE CONNECTOR 
(See step 12 on page EM-66) 


8. FILL WITH ENGINE COOLANT 
(see step 3 on page CO-5) 
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Idle Air Control (IAC) System 





IAC valve 
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ON-VEHICLE INSPECTION 


1 


INSPECT IAC VALVE RESISTANCE 
{a) Disconnect the IAC valve connector. 


(b) Using an ohmmeter, measure the resistance 
between terminals +B and other terminals (ISC1, 
1SC2). 


Resistance: 18.8 - 22.8.0 


If the resistance is not as specified, replace the IAC 
valve. 


INSPECT IAC VALVE OPERATION 
(a) Initial conditions: 
© Engine at normal operating temperature. 
© Transmission in neutral position. 


(b) Using SST, connect terminals TE1 and E1 of the 
data link connector 1. 


SST 09843-18020 


(@) After engine rpm are kept at 1,000 - 1.200 rpm for 
5 seconds, check that the rom drops about 200 rpm. 


If the rpm operation is not as specified, check the [AC 
valve, wiring and engine ECM. 


(d) Remove SST. 
SST 09843-18020 





- 
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REMOVAL OF IAC VALVE 


ae 


REMOVE THROTTLE BODY 

(See page FI-73) 

REMOVE IAC VALVE 

(a) Remove the TVV. 

(b) Remove the four screws, IAC valve and gasket. 


INSTALLATION OF IAC VALVE 


1. 


INSTALL IAC VALVE 
(a) Place a new O-ring on the throttle body. 


(b) Install IAC valve with the four screws 


(c) Apply sealant to the threads of the TVV. 
Part No. 08833-00070, THREE BOND 1324 or 
nt 


Sealant: 
equiv: 





(d) Install the TW. 
First temporarily torque the TVV at 12 N-m (128 
kgf-cm, 9 ftlbf). Then torque the TVV port until it is 
in the position shown in the illustration. 

NOTICE: 

* Maximum torque 34 N-m (350 kgf-om, 25 ft-bf). 

‘© Do not return the port anti-clockwise in order to align 

the port as shown in the illustration. 





INSTALL THROTTLE BODY 
(See page FI-75) 
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ELECTRONIC CONTROL SYSTEM 
Location of Electronic Control Parts 
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MFI Main Relay 















ECM 
Ignition MFI Main Relay 
Switch EFI (15 A) 
1G2 al 
i +81 
et 


Main Oxygen Sensor 






Sub-Oxygen Sensor 








Continuity INSPECTION OF MFI MAIN RELAY 


1, INSPECT RELAY CONTINUITY 
(a) Check that there is continuity between terminals 1 








and 3. 
(b) Check that there is no continuity between termi- 
No nals 2 and 4. 
continuity ‘ 
(c) Check that there is no continuity between termi- 
nals 3 and 4, 
rave If continuity is not as specified, replace the relay. 








MFI Main Relay \ 


\ 
EGR Gas Temp. Sensor 
(California Only) 


2. INSPECT RELAY OPERATION 


Continuity 
(a) Apply battery voltage across terminals 1 and 3. 








Evalive thoianecrainni sensor gua {b) Check that there is continuity between terminals 2 
* start injector Time Switch _‘{for Fuel Pressure ee 
eae Control) Battery If operation is not as specified, replace the relay. 


® 
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Circuit Opening Relay 





MFI Main Relay 


ia92y 


Data Link Connector 1 





Ignition Switch ST, 








+8 


Circuit Opening 
Relay 


Fuel Pump 














ray 





INSPECTION OF CIRCUIT OPENING RELAY 


1. INSPECT RELAY CONTINUITY 


(a) Using an ohmmeter, check that there is continuity 
between terminals STA and E1. 


(b) Check that there is continuity between terminals B 
and FC. 
(c) Check that there is no continuity between termi- 


nals B and FP. 
If continuity is not as specified, replace the relay. 

















ny 


Battery 


INSPECT RELAY OPERATION 
(a) Apply battery voltage across terminals STA and 
al 


Using an ohmmeter, check that there is continuity 
between terminals B and FP. 


(b) 








Continuity 
or] 





Err 










eo @ 
Battery 





Apply battery voltage across terminals B and FC. 


Check that there is continuity between terminals B 
and FP. 


if operation is not as specified, replace the relay. 


to) 
(d) 
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Start Injector Time Switch 











To Ignition Switch: 


STA 


Cold Start Injector 







To ECM l. 


(sTJ) 








Start Injector Time Switch 














Ohmmeter 








INSPECTION OF START INJECTOR TIME SWITCH 

MEASURE RESISTANCE OF START INJECTOR TIME SWITCH 
(a) 
(b) 


Disconnect the connector. 


Using an ohmmeter, measure the resistance 
between each terminal. 





Between ter 





Is | Resistance (2) | Coolant temperature 











| | 25-45 | below 15°C (59°F) 
STA-STJ 3 + - 4 
| 65-85 | above 30°C (86°F) 
STA-Ground I 25-85 - 
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Engine Coolant Temp. Sensor Fuel Pressure Control System 
40) 
20) ECM 
10} 
a 8 | tgition 6 a MFI Main Relay Wa 
= 8 Switch a 
8 [ G2 note elias 
32 162 ty 
§ 1 | IGN (10 A) 
G 0.8) | 
g 0.6} 
} aN AM2 (20 A) 
Thermistor fe _ = 
| =. a = 
fol Battery] | 
a + Engine Coolant Temp. Sensor 
-20 0 20 40 60 80 100 120 = 
(-4) (32) (68) (104) (140) (176)(212) (248) ¥ 
TEMPERATURE (°C/*F) 
rsza Hore esr 
INSPECTION OF ENGINE COOLANT TEMP. aa INSPECTION OF VsV 
‘Ohmmeter SENSOR | 
MEASUREMENT RESISTANCE OF ENGINE COOLANT TEMP, 1. CHECK RESISTANCE OF VSV 
SENSOR (a) Using an ohmmeter, measure the resistance 
7 between the terminals. 
(a) Disconnect the connector. 
, Specified resistance: 30 ~ 50 at 20°C (68°F) 
(b) Using an ohmmeter, measure the resistance : ; 
between both terminals. If resistance is not as specified, replace the VSV. 
Resistance: Refer to chart. 
seas nen = 








No continuity 














(b) Using an ohmmeter, check there is no continuity 
between each terminal and the body. 


If there is continuity, replace the VSV. 





2. CHECK VSV OPERATION 
(a) Apply battery voltage between the terminals. 


(b) Check that the air from pipe E is flowing out 
through the air filter. 








os @ 


Battery 
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riv920 








oe @ 
Battery 














lectronic Control System 





(c) Remove the battery test probes. 


(d) Check that the air from pipe E is flowing out 
through pipe G. 
If operation is not as specified, replace the VSV. 
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EGR Gas Temp. Sensor (California only) 





| 
Thermistor 


























Ohmmeter 


ON-VEHICLE INSPECTION 


INSPECTION OF RESISTANCE OF EGR GAS TEMP. SENSOR 
Using an ohmmeter, measure the resistance between 
the terminals. 


Resistance: 69 - 89 kQ at 50°C (112°F) 
11 = 15 kQ at 100°C (212°F) 
2- 4kQ at 150°C (302°F) 


If resistance is not as specified, replace the sensor. 








Ohmmeter 


2h 





i207) 
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Oxygen Sensor 
INSPECTION OF MAIN OXYGEN SENSOR 






Electronic Control System 








INSPECT HEATER RESISTANCE OF MAIN OXYGI 
SENSOR 


Using an ohmmeter, measure the resistance betwei 
the terminals +B and HT. 

Resistance: 5.1 - 6.3 2 at 20°C (68°F) 

If the resistance is not as specified, replace the oxy; 
sensor. 








INSPECTION OF FEEDBACK VOLTAGE (VF1) 
(a) Warm up the engin 


(b) Connect the voltmeter to the data link connector 
terminals VF1 and E1. 

HINT: Use SST when connecting between termi 

TE1 and E1 of the data link connector 1. 

SST 09843-18020 








Warm up the oxygen sensor with the engine at 2,500 
tpm for approx, 120 seconds. 








L 








Connect terminals TE1 and €1 of the data link connector 

















si 


1. And maintain engine speed at 2,500 rpm. Atter replacing 
Less than 6 times the oxygen 
sensor 
im 
Check the number of times the voltmeter needle fluctuates in 10 seconds, ] 
T 
Less than 6 times 6 times. Zero 
or more 








Warm up the oxygen sensor with the engine at 2,500 
rpm for approx, 120 seconds. 
2,500 rpm. 








| 





Check that the number of times the voltmeter needle 
fluctuates in 10 seconds. 


6 times or more 





Less than 6 times 





Zero 





Disconnect terminals TE1 and E1 of the data link 





Connector 1. And maintain engine speed at 2,500 rpm. 








@ 








CONTINUED FROM FI-86 
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Measure voltage between terminals VF1 and £1 








More than 0V 





[ev 








Read and record diagnostic trouble codes 








‘Malfunction codefs) 
{ex. codes 21, 25, 26) 


Normal code 
and codes 21, 25, 26 


Repair the relevant diagnostic trouble code, 


Repair the relevant diagnostic trouble code. 


‘Malfunction code(s) 
(ex. codes 21, 25, 26) 











\d record diagnostic trouble code 
Fi-24, 25) 








Normal code 
and codes 21, 25, 26 











Disconnect terminals TE1 and E1 of the data link 
connector 1. And maintain engine at 2,500 rpm. 








LE 


Jov 5V 





Measure voltage between terminals VF1 and E1 














jisconnect the PCV hose. 





b 











Measure voltage between terminals VF1 and £1. 





i... 5 eee: 


ov than OV 








Disconnect the engine coolant temp. sensor connector and 
connect a resistor with a resistance of 4 ~ 8 ki or send an 
equivalent simulation signal. 











Connect terminals TE1 and E1 of the data link connector 1. 


Warm up the oxygen sensor with the engine at 
2.500 rpm for approx. 120 seconds. And maintain 
engine speed at 2.500 rpm. 











iis 


Lv 


Repair (Over lean) 








Measure voltage between terminals VF1 and E1. 











Jov 
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INSPECTION OF SUB-OXYGEN SENSOR 


MFI SYSTEM - Electronic Control System FI-89 














Engine Control Module (ECM) 





ROAD “TEST. INSPECTION OF ECM 

HINT: Perform this test only when code 27 i 1. MEASURE VOLTAGE OF ECM 

displayed. HINT: 

(a) Erase the diagnostic trouble code. (See page FI-23) + The ECM itself cannot be checked directly. 

(b) Warm up engine to normal operating temp. + The MFI circuit can be checked by measuring the 

(c) Drive for at least 5 minutes in D position (A/T) or eal easige 209 YONRARS ASH HIN SGT essere At 
4th or 5th (M/T) at a speed less than 80 km/h ( fat 
mph). 

(d) From the condition in (c), fully depress the ac- Check the valtage:et the wirlng:connectors. 


(e) 


(f) 


If code 27 is displayed again, inspect the sub-oxygen 







celerator pedal for at least 2 seconds or more. + Turn the ignition switch ON. 


Stop the vehicle and turn the ignition switch to + Measure the voltage at each terminal, 


OFF. 


21. Perf 1 vol it n i. 
Repeat steps (b), (c) and (d). HINT: 1. Perform all voltage measurements with the connectors connected. 


2. Verify that the battery voltage is 11 V or above when the ignition switch is ON. 


Voltage at ECM Wiring Connectors 























I Condition 
4 
| 10-14 
— Ignition SW ON 
| Throttle valve open 8-14 
= 4-6 
— Ignition SWON + —— ~ 
Throttle vaive fully closed 0.1=1.0 
VTA-€2 SEE eae EET ESP ITUB SOIT : — 
Throttle valve fully opened 3-6 
ve -E2 : 4-6 
Ignition SW ON Measuring plate fully closed 37-43 
Measuring plate fully open 02-05 
vs-e2 0} : + 
Idling 23-28 
3,000 rpm 03 - 1.0 
No. 10_ E01 
A Ignit 
prego ignition SW ON 10-14 
THA -E2 igswon | Intake air temperature 20°C (68°F) +8 
| THW - E2 1G SWON Engine coolant temperature 80°C (176°F) 
STA-E1 Ignition SW ST position 
IGT-E1 Cranking or idling 
W-e1 No trouble (malfunction indicator lamp off) and engine running 
AC-E1 Is SWON Air conditioning ON 
| Isc1 | 
: -14 
sc Ignition SW ON 8 
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rT) 2. MEASURE RESISTANCE OF ECM Fuel Cut RPM 
| c J Y prae touch the ECM terminals. INSPECTION OF FUEL CUT RPM 
<== = 3 ij . : E 


E 
i] “4 Check the resistance between each terminal of the perature. 
| j i wiring connector. 
,O + Unplug the wiring connectors from the ECM. 


* Measure the resistance between each terminal of the 
- wiring connectors. 4 





rare 















































Resistance at ECM Wiring Connectors Tachometer 2. CONNECT TACHOMETER 
——$_—_ — es re Connect the test probe of a tachometer to terminal IG 
Terminals | Condition Resistance (ks) =) of the data link connector 1. 
Throttle valve open Infinity NOTICE: 
IDL ~E2 $$ * NEVER allow the tachometer terminal to touch 
Throttle valve fully closed ground it could result in damage to the igniter 
shoe oh 2 ———— 01 % 
Throttle valve fully open landline RGmnBOn /oon 
VTA -E2 * As some tachometers are not compatible with this 
Throttle valve fully closed ignition system, we recommend that you confirm the 
VC -E2 Volume air flow meter connector disconnected lar6 SE Ee ee Ne o, 
THA -E2 Intake air temperature 20°C (68°F) 3. INSPECT FUEL CUT RPM 
THW -E2 Engine coolant temperature 80°C (176°F) se G8), “Therese the engine speed:to st'lanst2,600 PPOs 
‘im t {b) Using a sound scope to check for injector operating 
+8-E1 3 "7 j noise. (See page FI-62) 
an | Ht 45 F 
VC -E2 Throttle position sensor connector disconnected 4 (c) Check that when the throttle lever is released, 
——___—— - - injector operation noise stops momentarily and 
Wese Measuring plate fully closed then resumes. 
~2 L a 
rin full 7 HINT: Measure with the A/C OFF. 
RSSSHiChia iets Fa Spt 2 Sound Scope 
oe Fuel return rpm: 1,800 rpm 











| 4. DISCONNECT TACHOMETER 


